- -1- SPECI FI CATION  WASHI NG MACHI NE 5 Technical field The present
invention relates to-a washing machine that can treat laundry wth
antimcrobial treatnment using netal ions. Background art 10 Wen | aundry
is washed in a washing machine, it is common to add a treatnent

substance to water, in particular rinsing water. Conmon anopng treat nent
subst ances are softening agents and starching agents. In addition, in
recent years, there has been a g ICHEWKH% for treatment whereby

| aundry i's made antimcrobial. Fromthe hygienic point of view, it is
desirable that |laundry be hung and dried in the 15 sun. However, in
recent years, as nore wonen go to work and nore fam lies becone nuclear
t he nunbe/a IFNGASACHISNEEasi ng of homes where no one is at hone during
the day tine. In such famlies, there is no choice but to hung and dry

| aundry i ndoors. Even in famlies where soneone is at hone in the
daytinme, in wet weather, it is necessary to hung and dry |aundry

i ndoors. 20 When laundry is hung and dried indoors, as conpared wi th when
it is>huherhai@l8elded in the sun, bacteria and nold tend to proliferate
nore easily. This tendency is particularly remarkable when it takes tine
to dry | aundrihe posemxanphtonvedates e dovashingymachihd ¢t asni tiead lansdrmywith
season or when the tenperature is |ow Depending on how bacteria and nol d

prol i f er afignicloBlal BEtmEBYuAECABRI fogsll -smel ling. -2-  On the other hand, in
recent years, there has been an grow ng sense of thriftiness,

Background art’

10 Wheﬁ laundry is washed in a washing niachine, it is cormﬁon to add a treatment
substance to water, in pariicular rinsing water. Common among treatment substances are
softening agents and starching agents. In additioh; in recent years, there has been a growing
demand for treatment whereby laundry 1s made antimicrobial.

From the hygienic point of view, it is desirable that laundry be hung and dried in the

15 sun. However, in recent years, as more women go to work and more‘ families become

nuclear, the number has been increasing of homes where no one is at home during the day

time. In such families, there is nb choice but to hung and d.ry laundry indoors. Even in

~ famihies ;vhere someone is at home in the daytime, in Wet weaﬂn;r, it is necessary to hung and
dry laundry indoors.

20 When laundry is hung and dried indoors, as compared with when it is hung and dried

in the sun, bacteﬁa and mold tend to proliferate more-easily. This tendency is particularly

remarkable when it takes time to dry laundry, for example when the humidity is high as in a

rainy season or when the temperature is low. Depending on how bacteria and mold

proliferate, laundry may become foul-smelling.



encouragi ng nore and nore households to recycle the water left- in a bath
tub after bathing to performwashing. However, bath water, when kept
overni ght, contains an increased nunber of bacteria. These bacteria
attach to |l aundry, where they further pﬁoliferate and, 5

di sadvant ageousl y, produce foul snells.“For these reasons, in househol ds
where there is routinely no choice but to hang and dry laundry indoors,
there is a stPore dmwakand.oin rasentaypersnitiard bpabeany argrehng gengeesd thridtiness,
articles with a viewto suppressing the proliferation of bacteria and
nol d t heemionragiedayre amd myore lhotitehsldane revgcle thia watef idfieins bailatuthates bathing to
‘previously been subjected to 10 anti m crobi al -deodorant treatnent or

ot her i g&@har (WasHidd. CHAEVEE, QRHRMer, WIRWREEI oveltightS cofthihb b WdredsBd afunbage
for all the textile articles used in a household to be exclusively ones
that ha reviou e bj t i m bi,al - r .

troat monbt RSRLBver Hesg B EhE ol Pt ChabE" . HERGR IRliterpie, end

effect of _.the anti n]'crobi al odorant treatnent wears out. 15 These

i - d
circuéstéﬁ%@%mﬁ59§m3@8“ﬁ8“%ﬁ@fﬁﬂ -of treating laundry with antincrobial
treatnment every time it is washed. For exanple, Japanese Utility Mde
Appl i cati on LEpdthe@pmasdids, in-Beusdddds wihers! theress apntaielic ho icboiabhi tegharecidne
equi pped with an ion generator that generates netal ions, such as silver

or coppedry Rigdry iktorsg RREd isa o idemand br eid Skimicrodap avgsrnlaf ©Rfile articles
Appl i cation-Lai d-Open No. 2000-93691 di scl oses a washi ng machi ne that 20

sterili zg@,l.hv%g\;v@95Jﬂﬁa;sg\?%%¥&%gm@%§%%% gﬂéllcrgydethgeﬁp reto. Japanese

Eﬁtent Application 001- oses éemashing machi ne

i 0: Nor sovaPdsaand defiferes Srecsidiion e tEERRYS m sl B RV

machi nes, a _sterilizing purifier that purifies water by the action of

i ons 1i0s ap‘g@i%@-qeﬁdgaﬁtagggmeg@ ior jqtijer . microbe-restricting treatment. However, it is
difﬁculf to arrange for all the textile articles used in a household to be exclusively ones that
have previously been subjected to antimicrobial-déodora.nt treatment. Moreover, as éuch '
articles are washed over and over; the effect of the antimicrobial-deodorant treatment v?ea:rs
out.

15 These circumstances have led to the idea of treating laundry with antimicrobial
treatment every time it is washed. For example, Japanese Utility Model Application Laid-

" Open No. H5-74487 discloses an electric washing machine equipped with an ion genegator
that generates metal ons, ;uch as silver or copper ions, that exert a sterilizinig effect.
Japanese Patent Application Laid-Open No. 2000-93691 discloses a washing machine that

20  sterilizes washing fluid by applying an electric field thereto. Japanese Pateﬁt Application
Laid-Open No. 2001-276484 discloses a washing machine furnished with a silver ion adder
unit that adds silver ions to washing fluid.

Moreover, as an example of which the use is not limited to washing machines, a

sterilizing purifier that purifies water by the action of ions is disclosed in Japanese Utility



‘Model Application Laid-Open No. S63-126099. In the washing machi ne
di scl osed in Japanese Patent Application Laid-Qpen No. 2001-276484
ment i oned above, laundry is nmade antimcrobial by adding silver ions to

wat er t t.he silyv ion C tionis 3 ppb to 50 ppb. In the
desi gn ﬁo%gg‘gﬂflfﬁglgﬁil%ﬁbﬁ%ﬂﬁongéﬁ?ﬂ%@ver, priority is given to how much
| aundry can be washed at a tinme, resulting in a tendency to reduce the
wat er - t o- | aukdithe waslhipg mashinedipgospdl innkapatpse Matest Appligation baidHapeanyant

of laundry) with a view to nmaxim zing the | oad (the amount of | aundry)
that caA0be7fMdddhediontd abdvieptundiyus matie antithierotealibyaddangosilver iofis toawatelr y
is put in a washing mnmachine, a silver ion concentration of 3 ppb to 50

ppb is, sdithAdNaBiRa a6 Toicent@tibd® RIB opb 36501 giibe M theoddsi@abf RlodeinWadh@ipndry
with antimcrobial treatnent. D sclosure of the invention An object of

the pr egﬁ%mleé‘vﬁdl%v%ﬁ %ﬁ?r}tt% igr%weﬂj% %o‘@@ﬁﬁjcﬁglaﬂi‘s?tﬁﬂi i B@%&shgw%‘ a_time

treatin aundry wt robral treatnent u g nefal 1ons, can treat
the laundry. wi.th a . concentration of tal. ions that.is,comensurate with
Lhe anpdrelie i AFAHSY Rrgtiie he Gt emdpnetn edio SHEEAmOuR Fovte
provi de a washing nmachine that permts netal ions to exert their

anti m cioBleamant et taupdny) withte vigehiodpexitng flead he emounipeldevriirntheto
the present invention, a washing machine is constructed as follows. In a

washi ng cambéhawllédat a Hias. Bloeg twhed ¢lse maximaon amoantnef lalndriad putvihenwashingz ed
exerts an antimcrobial effect, that adds to water netal ions having an

anti m chophmk, £f{19&t ichh@ncaitutishWrer ppb %nsb%bfissegisﬁadﬁﬁagefeﬁdry,%d/mngage

t
is applied therebetween, and that uses the water with the quantity of

netal i ?Qﬁlﬁ}egﬂoa.n%f ?@ﬂ%ﬂjaﬁﬁﬁ’iﬁsam&? Iﬁﬁgﬁ%%gﬁtw ate with the anount of

| aundry e qu ions e I's adjusted by varying the
anmount of electricity (the current nultiplied by the voltage application
duration) passed between the el ectrodes. Wth this construction, the
anount  gfisclosure of the invention

An object of the present invention is to prdvide a washing machine that, when
treating laundry with antimicrobial treatment using metal ions, can treat the laundry with a
concentration of metal ions that is commensurate with the amount of laundry. Another
object of the present invention is to provide a washing machine that permits metal ions to
exert their antimicrobial effect fully.

To achieve the above objects, according to the present invention, a washing machine
is constructed as follows. In a washing machine that has electrodes formed of a metal that
when ionized exerts an antimicrobial effect, that adds to water metal ions having an
antimicrobial effect that are eluted from the clectrodes when a voltage is applied
therebetween, and that uses the water with the quantity of metal ions therein so adjusted as
to be commensurate with the amount of laundry, the quantity of metal ions eluted is
adjusted by varying the amount of electricity (the current multiplied by the voltage

application duration) passed between the electrodes. With this construction, the amount of

electricity can be adjusted easily.



el ectricity can be adjusted easily. -5a- According to the present
invention, in the washing machi ne constructed as ‘descri bed above, the
anount of electricity is varied, while the output voltage of the constant
current circuit is so varied as to keep constant the current passed

bet ween the el ectrodes, by varying the voltage application duration.
Wth this construction, the anount of electricity can be adjusted
easily. Alternatively, according to the present invention, a washing
machi ne i s crording tethegyesenbitveniion, lim the mzhngw@adanmmnuﬁad apasscribed

el ectrodes formed of a netal that when ionized exerts an antim crobial
ef f ect , aboligtthadauhp of\alcetiicitp iaarial) sviikvihe Sugsut aolthyd 6f tHei cnstahf @gtent hat
are elutted fromthe el ectrodes when a voltage is applied therebetween,

and thaarcuﬁ%sa D&idPdseh ke\#’ bt Ald éﬁ% Hﬁé@iae%&?ﬂ{e@écﬂoﬂc %ggfigﬁﬁ Ons

as to be cormensurate w t h anmount of ry, the quantity o

is made, cQ te.wth n | wat er

const r JBF '8 age %ﬁ ml'm:;ﬂ;hdjrélEl aﬁ}%{ is %‘ﬂ‘ﬁﬁ‘?‘?}“’c‘}aﬂ“%@nf’ﬂﬁﬁ ﬂ?‘ﬁ“&:‘g’e Fan be
anti mi crobi al Thus, this construction is very suitable for a washing
machi neadiystedasibe t hat is given a low water-to-laundry ratio and that is
desi gned to be capable of handling a high maxi mum | oad. Alternatively,
accor di ng t cAltdreatprels @entording dmthiequreseat inasitiong a veshing endchinedsn sonstratted aas
follows. In a washing machine that has el ectrodes formed of a netal that

when i ofallgwe Iaxeriashiap madhine taohhakleefrdRetfornel bhat madd that avhwvat hizeet al
i ons having an anti m crobial effect that are eluted fromthe el ectrodes

when a M@kt 2080 lefctt Eﬁf SRRYNGRRr nidif é&lsq{a@i rVdntGfcroBid] S&S apde

drive circulit t ﬁat ives the el ectrodes and a conStant current circuit
that fee on des ir ectl e of
vari at i%% ﬁ:dﬁ r%l{iaes ance‘e”g g&é}r,]\% lstap@ tﬁ %E e%taﬂa ﬁ}ﬁ?gscs ¢ water
constructj on, n a variati resi stance within the
el ect r otigh 6\141’\?8' e%n m&@f tons therein ¢ pdy P@ 3 ‘\%Fr‘?"&%’?‘?iﬁ“#aﬁ: ME %gp%qféwggl%f
t he el ectrodes, causes the

the quantlty of metal ions is made commensurate with the amount of supplied water. With

this construction, even a large amount of laundry can be made sufficiently antimicrobial.
Thus, this construction is very suitable for a washing machine structure that is given a low
water-to-laundry ratio and that is designed to be capable of handling a high maximum load.

" Alternatively, according to the present invention, a washing machine is constructed as
follows; In a washing machine that has electrodes foﬁned of a metal that when ionized
exerts an antimicrobial effect and that adds to water metal ions having an antimicrobial effect
that are eluted from the electrodes when a voltage is applied therebetween, there are provided
an electrode drive circuit that drives the electrodes and a constant é_urrent circuit that feeds a
constant current between the electrodes irrespective of variation in the resistance between the
electrode. With this construction, even when a variation in the resistance within the
electrode drive circuit, in particular a variation in the resistance of the electrodes, causes the
current flowing betweeﬁ the electrodes to reduce. or a‘ similar situation 6ccurs, the conéfaﬁfn

current circuit raises its output voltage to prevent the decrease in the current.



current flow ng between the electrodes to reduce or a simlar situation
occurs, the constant «current circuit raises its output voltage to
prevent the decrease in the current. -6- Brief description of draw ngs
Fig. 1 is a vertical sectional view shoging a washi ng nachi ne enbodyi ng
the invention. Fig. 2 is a schematic vertical sectional view show ng a
wat er rfe%gieggrstc.ri ti%n'(:)ifg' ‘%nl% a flow chart of an entire washing
procedure. |%. RUPR O TOWSRhart of a washi ng process. Fig. 5is aflo
‘chart of a ripsing.process.. Fig. is aflaw chart:of a i n-dryin
process. Fig. P‘ﬁ' iqgl ag Vel F%C%Hﬁaﬁi‘élSWt shovdng 3 grashingi @\%Fsl’g?e &g T%g the
elution unit. 10 Fig. 8 is a schematic vertical sectional view of the
ion elutimyAniimy-t. Fig. 9 is a circuit diagramof a drive circuit for
driving the ion eluti-on unit. Fig. 10 is a first flow chart showi ng a
sequence for Bigd? e sehtmhtic oasicallkkgiondllview showalglsewsthofeedigorexanpl es of
experinents perforned to nake the set anmount of water and the quantity

of silsver i ong;gt aPOfILKRARM: of 8n BAGEWALKISE prokeaiffk9. 12 is a table show ng
~exanpl es of experinments perforned to study the effect of the silver ion

~concentrationgon,thesantim Il . Fig. 13 is a table show ng
exanpl es of elzl "rlilsn%fr% \évck)laerrt%grggn\ggmflgb;sot%g%y the effect of the duration
for which laupndry.is kepﬁj di Qpe,d in water containing silver ions on the
anti mi crobi al Fig p &t flowghpst §f a fAsing PEXCEISaph showi ng the results of the
experiments shown in Fig. 13. Fig. 15 is a second flow chart show ng the
sequence for Higdbnga fewabaitefig spin-drying process.

Fig. 7 is a schematic horizont;ll secﬁoﬁal view of an ion elution unit.
10 Fig.. 8 is a schematic vertical sectional view of the ion elution unit.
Fig. 9 is a circuit diagram of a drive circuit for driving the ion elution unit.
Fig. 10 is a first flow chart showing a sequence for adding metal ions.
Fig. 11 is a table showing examples of experiments performed to make the set amount
of water and the quantity of silver ions proportional to each other.
15 Fig. 12 is a table showing examples of experiments performed to study the effect of
the silver ion concentration on the antimicrobial effect.
<P Fig. 13 is a table showing examples of experiments‘ performed to study the effect of
the duration f:)r which laundry is kept dipped in water containirig silver ions on the
antimicrobial effect.
20 Fig. 14 is a graph showing the results of the experiments shown in Fig. 13.

Fig. 15 is a second flow chart showing the sequence for adding metal ions.

Best mode for carrying out the invention

Hereinafter, embodiments of the present invention will be described with reference to



Best node for carrying out the invention Hereinafter, enbodiments of the
present invention will be described with reference to -7- Figs. | to 15.
Fl g. 1 is a vertical sectional view showi ng the overall construction of a
washi ng machine 1. The washing nmachine-,1 is of a full-automatic type,
and has a cabinet 10. The cabinet 10 i s box-shaped, is formed of a netal
or synth t| c re and has openings in the top 5 and bottom faces
t her eof . fj%openl ng of the cabinet 10 is covered with a top plate
11, mhlch |s nade of a synthetic resin and is fixed to the cabinet 10
‘with screws. Fie.F s alveriignd sceiramal veane shewingthe ayerdl eqnsirugiiom af anaeshinge
1 are shown on the left and right, respectively. The top surface of a
rear por tashinefl.t Ahectvophinpahehit | & doviidleditomatic yphanid hpanelabik2; 18hi the
is formed of a synthetic resin and is fixed to the cabinet or the top

plate 11 cuhihét 190Kk DOR- shgﬂ’éﬁ kGohadd 6Ma fReN N yfietichBsif ARIANRE 0bbhihss MOVE Ecﬁ)d
e

with a base 13, which i's forned of a synthetic resin and is fixed to th

cabin n re

‘hthe %ﬂﬁﬁ%ﬂ&r‘%ﬁ“ﬁ%&}? ?8;923%% P, g bl g e ?&ﬁ‘fﬁ W4 42 AHENE
provi ded for S the cabin 0 .on_a floor rear f 14b are
i xed | a3 e R F RESHy BRI (b 10 260 EEworh il te
feet 14a are screw feet of which the supporting | evel can be adjusted:;

rot ati ng frombeed prar fices of the washinamaphion ! rase shaven be theelpd and. right, fespechigelyop
plate 11, a laundry inlet 15 is fornmed through which to put laundry into

a washi r‘Igletw;bsurfdtch offi awedrlpoltondefahe idpaslatedtl s covinel wahadayk paed 2 1%hich is
overed with alid 16 fromabove. The Iid 16 is coupled to the top plate

' Wt GodhdAUSE al it Sedif afi® iPI¥AL BIthe chBinet2R the MpIPlaEal WitRB&ewkNSTHE
t he cabinet 10, a water tub 20 and a washing tub 30 are arranged, the

lattefy al3fom opening of the cabinet 10 is covered with a base 13, which is formed of a synthetic

resin and is fixed to the cabinet 10 with screws. None of the screws thus far mentioned is
shown in the figure.
In the four corners of the base 13, feet 14a and 14b are provided for supporting the
cabinet 10 on a floor. ‘The rear feet 14b are fixed feet that are formed integrally with the
15 base 13.° The front feet 14a are screw feet of which the supporting level can be adjusted,;
rotating these permits the wéshing machine 1 to be leveled.

(: In the top plate 11, a laundry inlet 15 is formed through which to put laundry into a
washing tub, which will be descrilﬁ}ed later. The laundry inlet 15 is covered with a lid -16
from above. The lid 16 is coupled to the top plate 11 with a hingé 14 so as to be pivotable in

20  avertical plane.
Inside the cabinet 10, a water tub 20 and a Washing tub 30 are arranged, the latter also
serving as a spin-drying tub.  The water tub 20 and the washing tub 30 both ha\lre. the shape
| 0f a cylindrical cup, and are arranged concentrically with the water tub 20 outside and the

washing tub 30 inside. The water tub 20 is suspended from four inner corners of the cabinet



_serving as a spin-drying tub. The water tub 20 and the washing tub 30
both have the shape of a cylindrical cup,. and are arranged
concentrlcally with the water tub 20 outside and the washi ng tub 30
inside. The water tub 20 is suspended fgom four inner corners of the
cabinet -8- 10 by four suspension rrenbers 21 that couple a bottom port| on

of the o urface of the t hose fou i nn cof ner

Che cabi neov B XREEuRne o Trel Pl  SpdReio ot 48 B okeT REAE) o
in a hori zontal fl ane. The washi ng tubggo has a circunferential wall that
is so tap@fEduas?t i FiosedarT Yo FeRners of fhecabingt dpt The praigraiubt 30 ds th

wat er drain holes 31 forned in a ring-shaped pattern around a topnost
portion efipponted washiorhg swirzaBlE, intaHerizestal plgne ub 30 has no hol es forned
therein through which Iiquid can pass. That is, the washing tub 30 is of

a so-call ed "Hakelaslssg nibyTEhas Aeiadimiletehgalrwdn it ke ttptepedoma fually tviden
washi ng tub 30, a ri ng shaped bal ancer 32 is fitted that §uces the

vi br atzi on %@d i t
the 1 P rying ﬁg? Iaubgr%ﬁ?%% t eq?gl%ceérl %g?%%fﬂ? eg?)a ‘ﬁg was |ng

tub 30, r 33 arranged,fo oduci urre I n.was

ri nsing |pﬁgf°a‘e0ftt]f'§ Pagpn E’O%ﬁt ﬁ@ %‘8 %S?H%E‘%ag% 8% nf) lsﬁafoé?le{gt}ggfﬁ

a drive un|t 40 is mounted. The drive unit 40 includes a notor 4

clutch néamugh whichdiquigfnpagy. o KEhahiss Hisnvashing3ub BP dnrha semalicd) hot@tﬁ&é t:me-of

the drive unit 40, a spin-drying spindle 44 and a pul sator spindle 45

ext end upvranct i the5irT € ttepbp-ogening gf $ipi welhengduab Sifidla tring-shapesiobadancepd hidl fittedS
re arranged with the forner placed outside the latter, forning a

oubl e- axha reductcthdngbradhiep@dapiaehasthpenshingtteb Bbes vaited at High 2Pced fopHede
whi ch the spln drying spindle 44 is coupled to the washing tub 30 so as

:3;3@00 %\'gm olPh -5} S%&thesleha%o%toﬂ»ﬁsﬁﬁté Bﬁ&e@mﬁ&{g%ﬁ%otttgut%t@m

" is coupled tot pul sator 337so as’ t© support
it. Bet vveen 9 t he wat 0, and 20
bet ween taﬁrgn P@‘t‘%‘éﬁlspu narﬁ §J %%Ioﬁﬁr%m&‘fvast% ogldg%h e 45, sealing

menbers. are ar
(5 %%ottom surface of the water tub 20, a drive unit 40 is mounted. The drive unit

40 includes a motor 41, a clutch mechanism 42, and a brake mechanism 43. From a central
portion of the drive unit 40, a spin-drying spindie 44 and a pulsator spindle 45 extend upward.
15 The spin-drying spindle 44 and the pulsator spindle 45 are arranged with the former placed
outside the latter, forming a double-axis structure. These spindles pénetrate the water tub 20,

C inside which the spin-drying spindle 44 is coupled to the washing tub 30 so as to support it.
'ithe pulsator spindle 45 further penetrates the washing tul; 30, inside which it is coupled to the
pulsator 33 so-as to support it. Between the spin-drying spindle 44 and the water tub 20, and

20 between the spin-drying spindle 44 and the pulsator spindle 45, sealing members are arranged

to prevent the leakage of water.

In a space beneath the back panel 12, a water feed valve 50 is arranged that is
electromagnetically opened and closed. The water feed valve 50 has a connection pipé 51

that penetrates the back panel 12 and extends upward. To the conmection pipe 51, a water



to prevent the | eakage of water. In a space beneath the back panel 12, a
wat er feed valve 50 is arranged that- is electronmagnetically opened and
cl osed. The water feed valve 50 has a connection pipe 51 that penetrates
the back panel 12 and extends upward. Tg_the connection pipe 51, a water
-9- feed hose (not illustrated) is connected through which clean water

h ' s i ed. h r. feed , er_ .
Focd pi poagh et BusBEL if Epnish B bl i TSR KBlef el p T Wl

connected tQ a water feed por 3 forned i he shape of a_container.
The wat eFURPEEY pdPR B8 waidged %?i‘é&%haa%at?rﬁ? PeSREXIeAter | K hereRd of the
washing tub 30, and is 5 structured as shown in Fig. 2. Fig. 2 is a
schenmat i evateeftddcpibe §@ds icomrected|tew witer fegd watted3 famgd poithe $@pe ohowionttiter.
as seen fromin front. The water feed port 53 is open at the top face
t her eof , Thsdvdia@sfetd@orti 3B & sDlochieéraead fade itdeididriot @fahd efthihameh 30damd is
- right-hand section. The left-hand section is a detergent chanber 54

wher e sdeter g6l ad %d%ﬁlhqq in preparation. The right-hand section is a 10
treat ment agent chanber 5% where a treatnent agent for washing is stored

in preparation. Ln_ a front bottaomportjion of.the detergen hanber 54, a
hori zontal |y E}gokglﬁtaesc&ﬁ?g?c 8?}%1%;53,[5.3@%)11‘21 Vle?”o?@ré‘ﬁ Wa?'l ro%%fgp%%isghs 188 1 %S
fed into the washing tub_30. In_the treatnent atgent chamber 55, a, siphon
57 is pré&wkngiem myeondi pHdR water fed opodbas oAl thentop %:epéhesepéa ppthhay thees
upright fromthe bottom 15 surface of the treatnment agent chanber 55 and
a_cap- shapetorgbtresf givigled57to a lefithand ahdl ntreght-hand seetionheThaleéirhapid pectichais a
3et ween the inner pipe 57a and the outer pipe 57b, a gap is secured

t'hr ough \@bieedanietapibet 88 WRSS defbipeni Rtdred i erepdautios., de fifie-hattsesians a
thereof, open toward the interior of the washing tub 30. Between the

bot t oy enda@ient ARnPELibRISBSVhedd D trddithehhiehPld WRsBME i f66rafin bRSattieAt NENt

agent chanber 55, a predeterm ned gap I's secured

a front bottom portion of the detergent chamber 54, a horizontally elongate water outlet 56 is
formed through which water is fed into the washing tub 30. In. the treatment ageﬁt chamber
55, a siphon 57 is prox}ided.

The siphon 57 is composed of an inner pipe 57a that rises upright from the bottom
15 surface of the treatment agent chamber 55 and a cap-shaped outer pipe 57b that 1s fitted
~around the inner pipe 57a. Between the inner pipe 57a'and the outer pipe 57b, a gap is
C - secured through which water can pass. The inner pipe 57a is, at the bottom end thereof,
open toward the intelfior of the washing tub 30. Between the bottom end éf the outer pipe
57b and thé bottom surface of the treatment agent chamber 33, a predetermined gap is secured
20 so as to serve as an entrance for water. When water is poured into the treatment agent
chamber 55 to a level higher than the top end of the inner pipe 57a, on the principle of a
siphon, the water is sucked out of the treatment agent chamber 55 through the siphon 57 and

falls into the washing tub 30. |

The water feed valve 50 is composed of a main water feed valve 50a and a sub water



20 so as to serve as an entrance for water. Wen water is poured into the
treatment agent chanber 55 to a |l evel higher than the top end of the

i nner pipe 57a, on the principle of a siphon, the water is sucked out of
t he treat nent agent chanber 55 through;}@g si phon 57 and falls into the
washi ng tub 30. The water feed valve 50 is conposed of a main water feed
valve-SOgmgnd a b ter -10Q- feed.val ve 50b, %ge conngctéon %pﬁlﬁﬁ S
conmon t FEHEN - arld® SABPRAPR PRCY S SR (5 iR aBg5ub water feed valves
~Correspondi ngl the water feed pipe 52 is conposed of a main water feed
pi pe 52a5%ﬁ1i*ﬁa%9‘éd Correspendiagly, st water &ed ripg vé 150emaeed fuBaiinivater fesdd
pi pe 52b connected to the sub water feed valve 50b. 5 The main water

f eed pi ppifs2daicenmotedac tledntio wie fded salge nba aivabbrwiids fead gipteh® bswbnected
wat er feed pipe 52b is connected to the treatnent agent chanber 55. That

is, the iptkeubwatcr@edahlvaisioph water is fed fromthe main water feed pipe
52a through the detergent chanber 54 into the washing tub 30 is separate

- from tshe rout : i C i ppe
52 ¢ A ough 1 Lo FrAT el 401 e LR cormel €0 1 eilens SHANES £ S8 % B
Back in Fig. 1, .to att om por,ti f the water tub , wat er, .dr aj
hose 60 etk feddiiPe SaRat, bRMRRR 0 2 Bratintt HEnE Hetaber 38 o Thins: Tastonteihu
20 and the washing tub 30 out of the cabinet 10. Water flows into the
wat er dr ayay of geclewater snteddten ther mpm Batgeleed pipgraghrouglyhe detergentanhamper
pipe 61 is connected to a portion of the floor surface of the water tub
20 near S#hastoche swasiing erbc®) ishepaefe. frdihehevaduge byl wai of pihpeh Gater $s fodfires thed
t0-a portion of the floor 15 surface of the water tub 20 near the center

ther eof . sthwhide fdedBe $20tth@NLE Wef Rt abhe chahbdr S5URodhe washih@tibsivaped

partition wall 63 is fixed so as to enclose the portion where the water

drai mpi pe 62 Blaﬁ( %gf‘%g?t ©% %cg{ﬁngpéﬁgn é)g QﬁeEI_ Y-W]Qt@r b 2Ibh§ v drhih HBsBb s @t?ed a

ri ng- shaped sea nber itt I's seal fng
through which to drain the water inside the water tub 20 and the washing tub 30 out of the

cabinet 10. Water flows into the water drain hose 60 from water drain pipes 61 and 62.

The water drain pipe 61 is connected to a portion of the floor surface of the water tub 20 near

.the circumference thereof. The water drain pipe 62.is connected to a portion of the floor
15 surface of the water tub 20 near the center thereof.

On the inner bottom surface of the water tub 20, a ring-shaped partition wall 63 is

fixed so as to enclose the portion where the water drain pipe 62 is connected. In a top
portion of the partition wall 63, a ring-siqaped sealing member 64 is fitted. This sealing
member 64 makes contact with the circumferential surface of a disk 65 fixed on the outer

20 bottom surface of the washing tub 30, and thereby forms a separate water drainage space 66
between the watef tub 20 and the washing tub 30. The water drainage space 66 connects (o
the interior of the washing tub 30 through a water drain hole 67 formed in a bottom portion of
the washing tub 30.

The water drain pipe 62 is fitted with a water drain valve 68 that is clectromagnetically



menber 64 makes contact with the circunferential surface of a disk 65

- fixed on the outer 20 bottom surface of the washing tub 30, and thereby
forns a separate water drainage space 66 between the water tub 20 and
"the washing tub 30. The water drai nagedﬁpace 66 connects'to the interior
of the washi ng tub 30 through a water drain hole 67 fornmed in a bott om

ortion of shing tub 30. The dr ai 62|sf| wth a
ot er _ar Spsned e ERaH 1 Hap Hous) o BF sl flais bibeity Brhihe SPohnbaoe e Mt
In a portion of the water drain pipe 62 on the upstream side of the water
drai n vafian ggdve b aniair gy @sprp‘éldﬁd ovirgedhe mir draptifea d5ad nipa edends. | dad

pi pe 70 extends. To the top end of the | ead pipe 70, a water |evel
swi t ch 7theitsp coholethe Bdd pipe w,ﬁmmrlmts\ivimh’ﬂfistcbme@wdi net 10, a control
section 80 is arranged. The control 5 section 80 i.s | ocated beneath the

top plate 11. IThe&rd®Rbfin skl @BirdD 1068 ebMas LPRFABO 9 arrhi}fellr UThé @BStrol
fromthe user through an operation/di spI ay section 81 provided on the top

surf a§01 %{t}mﬁ% 198 a?écF‘B& %n?rr th%gtgpfp?ﬁgsiIOp%é‘tcbﬂt?%}rC%{éﬁ&\E'lglﬁv%Qeé%J}e [AeR
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10 el uti on un|t which will be described later. Now, how t he washing

machi ne of giselonmise W | andfeedseansrativasommsads faitheainive usicH dhe watﬁﬁfqeduﬁmey

is put in the washing tub 30 through the laundry inlet 15. Detergent is

put in t B8, ardieghengentraihaatbe 68 54The cdntre] vatien 30 alsd feaistdidphy cdsnrecless ey,
treatment agent is put in the treatnent agent chamber 55 of the water

feed por bp&atiofigplhy @atRNR1.A0ER co@yol bRcidi 80 MincihBedHrdiVg ¢iRRItCRMI Seionf
a washi ng procedure After the detergent is nmade ready to be added, the -

lid L I%]/'ugﬁ , wiBE Wil Be QRRLBLA Rfr. DUt tons provided on the

operation splay section 81 are operated to sel ect desired washing

Now, how the washing machine 1 operates will be described. The lid 16 is opened,
and laundry is put in the washing tub 30 through the laundry inlet 15. Detergent is put in the
detergent chamber 54 of the water feed port 53.  As necessary, a treatment agent is put in the
treatment agent chamber 55 of the water feed port 53. The treatment agent may be put in

15 during the course of a washing pfocedm‘e.

After the detergent is made ready to be added, the lid 16 1s closed, and the operation

(3-‘%*3 buttons provided on the operation/display section 81 are operated to select desired washing
conditic:ns. When a start button is pressed ﬁnall'y, a wasiling procedure is perfpnned
according to the flow charts shown in Figs. 3 to 6.

20 Fig. 3 is a flow chart showing the entire washing procedure. In step S201, whether or
not reserved operation, which permits washing ‘;0 be started at a specified time, is selected is
checked. If reserved operation is selected, then the operation flow proceeds to step S202; if
not, the operation flow proceeds to step S202.

In step S206, whether or not the operation start time has been reached is checked. If



conditions. Wen a start button is pressed finally, a washing procedure
is performed according to the flow charts shown in Figs. 3 to 6. 20 Fig.
3 is a flowhart showing the entire washing procedure. Instep S201

whet her or not reserved operation, whjigh_ pernmits washing to be started
at a specified tinme, is selected is checked. If reserved operation is
coes ot o PSP SRR bR AL ARSI BERPR0E e ko 57O

oper ati on oW procee p , ot the

operation start ti as, bheen reached.is checked. If -12- the operati on
slto art tine hain Btﬁﬁgspga‘ﬁ ther Qrot g piashinE JHOFSSH i sﬁll-‘?%?éle‘%h‘?%eit e& agyaung

step S202, whether or not a washing process is selected is checked. If a
washi ng ppreesseis sclested.cthe opertion Kevopreeseds én step SA0Pr othedperatipnstpepfogsedin
The operations perforned in the washing process in step S300 w |l be

descri bedhd wastgigploctésatierstepi SI00reilleeedsseribaal inhdetdil titerSvicth saféreadeonthe Mlow
Fig. 4. After the conpletion of the washing process, the operation flow

proceefls chgt $h&wn %ZQ@%. Af BReMARNERSHIHACES thd SaSBhe ptRdss, ttﬁ@ggaﬁﬁ&s iR
fl ow proceeds directlTy fromstep S202 to step S203” "I n step 03,

whet her qr._n £l NSd SS.h$§ S ted | ed. |f. i.nsin :
process PSSR PNRE. DIERE Falig BoREholebd0h U Spouliof o rbens
oper ati ong rformed | 10 t i nsing process in step S400 will be

dgscri bediuie%? 9r§ispep|§g{5@,tog\ﬁepg39if er enge-pto the flow cﬁart shown in Fig.
5. After the conpletion of the rinsing process, the operation flow

proceeds to stlepte@f3, mhethsr oF mot AgIngingcRrosess s §db@@(§) axichacked. o Jé ratinsbig
f{l ow proceeds directly fromstep S203 to step S204. In step S204, .
et her qrodesd isasckepied; the \ipamtiph dbesprocseds eb eepeHoDs Theopaatiodsfpeafosid in
15 drying process is selected, the operation flow proceeds to step S500.

The opgr ahé GRSing PRIERS ABdep BAOM il Pk NeSiribed dn RIcBEEBEr MIttSic@Rente0f thk IHowbe
described in defail later wth

chart shown in Fig. 5. After the completion of the rinsing process, the operation flow

proceeds to step S204. If no rinsing proceés is -selected, the operation flow proceeds directly
from step 8203_t0 step S204. |

In step S204, whether or not a spin—drﬁng process is selected 1s checked. If.a sSpin-

15 drying process is selectéd, the operation flow proceeds to step S500. The operations

performed in the spin-drying process in step S500 will be described in detail later with

reference to the flow chart shown in Fig. 6. After the completion of the spin-drying process,
the operation flow proceeds 1\to step S205.  If no spin-drying process is selected, theibperation
flow proceeds directly ﬁom step S204 to step S205.
20 In step S205, the oéerations‘ for terminating the control section 80, in particular the
| operation processor (microcomputer) included therein, are automatically performed through a
predetermined sequence. - Moreover, the completion of the washing procedure is indicated

by sounding a completion alert. On completion of all the necessary operations, the washing

machine 1 is brought back into a stand-by state so as to be ready for another washing



reference to the flow chart shown in Fig. 6. After the conpletion of the
spin-drying process, r r the operation flow proceeds to step S205. If no
spin-drying process is selected, the operation flow proceeds directly
fromstep S204 to step S205. 20 In step3S205, the operations for

term nating the control section 80, in particular the operation
processor E .croconputer) included therein, are automatically perforned

t hr ough Bo gﬁeternined sequence. Mboreover, the conpletion of the
washi ng procedure is ipdicated. by sounding a conpletion alert. On .
conpl eti on of Ng¥t “@fﬁéeﬁw@ég é%FggSo%é?r Gt the eBCratipns REsoRMAY 1 eachiafike washing,
brought "back into a stand-by state so as to be ready for another washing
- 13- pr ovesivg,end Mgintdrying processtewilhbedesoribedys. 4 to 6, the operations
performed in each of the washing, rinsing, and spin-drying processes
W I'l be descrFiedis riflgw chattf thd Waslilghpotesef Inhsep 8RNI, 0@ WitecRess. indife gt ep
S301, the water level inside the 5 washing tub 30 as detected by the

wat er s eV&%éhjﬁ%{uﬁo%l@) ab jdefe%teﬁ%?‘%ﬂé" atet[bit:leﬁ}ri%ﬁoﬂ’is YORRET M'ste r'g%tOZE AHAHEYor
amount sensing Is selected i's checked. | aundry anmount sensing IS

sel ected, the . operation.flow proceeds to, st S308: if not. the

oper at i ol PRI, PRORNSENIRG B SpIste ﬁso‘%eglf?edp 1@%&%@@%&%@8& 1 §efectedafhe
S308, based on the rotation |oad of the pulsator 33, the anmpunt of the

| aundry onsation Hewduecsgds iar step Seh% if anhdbs ongrwion flaw pseseds diretly feamsiean
fl ow proceeds to step S303. In step S303, the main water feed val ve 50a
is openeld3@tatdert St er is fed through the main water feed pipe 52a and
thé water feed port 53 into the washing tub 30. Here, the detergent put
i the deter gﬁﬂ&tg]@ Rand) asdtoothetrbRtivRl @kl dfeslpiledibr 53 the aibwahMhd Ruadi¢

water and is fed into the washing tub 30. The water drain valve 68
r ermi_ 105 & R8Rlred W RBef 18 laundry amount sensing, the operation flow proceeds to step S303.

In step S303, the main water feed valve 50a is opened so that water is fed through the
main water feed pipe 52a and the water feed port 53 into the washing tub 30. Heré, the
detergent put in the detergent chamber 54 of the water feed port 53 is mixed with the water
and is fed into the washing tub 30. The water drain valve 68 remains closed. When the

15 water level switch 71 detects the set water level, the main water feed valve 50a is closed.

The operation flow then proceeds to step S304.

In step S304, familia.rizing 18 pérformed. The pulsator 33 rotates alterns_itely in the

' forward and backward directions to agitate theilaundry and water so as to familiarize the
léundry with the water. This permits the laundry to absorb an ample amount of water, and

' _20 also permits the air trapped in different parts of the laundry to escape. If, as a result of the
familiarizing, the water level detected by the water level switch 71 has become lower than it
originally. was, then, in step S305, the main water feed valve 50a is opened to feed

supplemental water to restore the set water level.

If a washing course including “cloth type sensing” is selected, when the familiarizing



15 water level switch 71 detects the set water level, the nain water feed
valve 50a is closed. ( The operation flow then proceeds to step S304. In
~step S304, famliarizing is perforned. The pul sator 33 rotates
alternately in the forward and backwarig directions to agitate the
| aundry and water so as to famliarize the laundry with the water. This
permts the daundry to absorb an,anpl e anpunt .of ter, .and .20 al so
berm ts PrerarheE Flogh Ba? Ry R SR BairR - ohofht Pafiargne o elaplo. ve,

| evel . detected by t wat er

as aresult of the famljarizing, the ter . y h
| evel swFhange ﬂﬂwa@at%@aﬁlegp F%me‘fef eveﬁwi dtectgd, ymd\;aé‘ thg H@ﬁ,mitﬁe Gy

S305, the main water feed valve 50a is opened to feed supplenental water
t o rest olewek isegreaser Wunes prasigtarminefl ‘éﬁlwaé-g@ stptle dypes & judgedite g ighlptwatey pe
sensing” is selected, when the famliarizing -14- is performed, cloth '
type senshsaghens al so perforned. After the familiarizing is perforned, the
change in the water level fromthe set water level is detected, and, if

- the dgop in t Rgeiqk wit@ﬁ’l‘ékelii§ lstgts@%vo@dﬁnetdhﬁ@tea S@bs,%f% %géija@&gﬂ&@lp%@oee&sh@

cloth type is judged to be highly Wwater- absorbent. fter the set water

st ep s3080 Aar aRhEHIEE SRt At RFL L il AT RE R o

rotates the pulsator 33 in a predeterm ned_pattern so as to produce a
mai n wat 8 2GUPEETIIRS PIISER PR FSi HSPIREIGeHR MANA SHRIFTCHTRBt 3¢y, Woghing fnside i n
water current, the laundry is washed. The spin-drying spindle 44 remains
braked byvashieg tuta@e. nBdthathis mais watandcuriens  thelandyhenweashiedwadhe spin-diping
ater and | aundry nove, the washing tub 30 does not rotate. After the
peri od ofpihdile 4%aicmaivat etkaliby @bt brakhemapatiai 43) dnldofvufr e ardsnt the stBhing
S307. In step S307, the pulsator 33 rotates alternately in the forward

and backvaid afl [8adlyMRSvel the wHihink 198 $P8odsRot RAKEN the laundry so that the
| aundry is evenly spread inside the washing tub
After the period of the main water current, the operation flow proceeds to step S307.
In step S307, the i)ulsator 33 rotates alternately in the forward and backward directions in
quick sfeps to loosen the laundry so that the laundry is evenly spread inside the washing tub
30. This is done in preparation for the spin-drying rotation of the washing tub 30.
15 Next, with reference to the flow chart shown in Fig. 5, the operations performed in the
rinsihg process will be described. First, in step S500, a spin-drying process is performed,
(‘*35 which will be deséribed later with reference to the flow chért shown in Fig. 6. = After the
spin-drying, t};e operation flow proceeds to step S401. In step S40.i, the main water feed
valve 50a is opened, and water is fed up to the set water level.
20 After the feeding of water, the operation flow proceeds to step S402. In step S402,
familiarizing is performed. In the familiarizing in step S402, the -laundfy that has stuck to
the washing tub 30 in step S500 (spin-drying process) is refnoved therefrom, 1s familiarized

with water, and is made to absorb an ample amount of water.

After the familiarizing, the operation flow proceeds to. step S403. If, as a result of the



30. This is done in preparation for the spin-drying rotation of the
washing tub 30. 15 Next, wth reference to the flow chart shown in Fig.
5, the operations perfornmed in the rinsing process will be described.
First, in step S500, a spin-drying procegss is performed, which will be
described l'ater with reference to the flow chart shown in Fig. 6. After
the spig;dryi:ng, - [ . , . . 1,
the mmy nouny A O SRRIERAL BB baILPSGRERINE SHER TS ncldlnS R
wat er ‘1 evel . .20, After,the.feedin f ter,.the operation f| ow proceed
ot ot ep i St sh S el el Tl 1Ol 55 Hsa™Supplefiral SREES
famliarizing in step S402, the |aundry that has stuck to the washing
tub 30 i Feskrepiessonateslsvel dryi ng process) is renoved therefrom is
famliarized wth water, and is made to absorb an anple anmount of water.
After the famAfieathe satgyat¢thleveperadtored if sty $H5¢ dedintibarstimp pS46dis tiof stepas
aresult of the famliarizing, the water | evel as detected by the water

| evel sswisugh 7Acddading e eEBschtpeidddan thé Lsé! iGIirAabt ¥1 Y@Stes HRE UG YRineS
feed valve 50a is opened to feed supplenental water to restore the set

water | eyeli. AlLeh taﬁ%m%@pré{)ﬁ%@ragh@%%vkﬂér%uﬁ%ﬁ%fb%gﬂltsfgg tiﬁ%&ge@‘%%hi&#@g KU

- fam liaritzing procee to's . Accor t1 ngs

the user,_the .notor 41 rotates.the pul sator 33.in a. predetermn .
bt tor . D TR GEEh e S RiCae daREngs Fgreds ALt PRt A i Hrrps
tub 30. Wth this main water current, the laundry_is rinsed. The:

spi n- dr yibraked b g brake meehatiisig 43 pandiches. Byen weebhgikinsingctvden avh lagndry mepve,
tthus, even when the rinsing water and laundry nove, the washing tub 30
does not thetvathéng thb 30fdpes nathretapper i od of the main water current, the
operation flow proceeds to step S405. In step 5405, the pul sator 33

rotatgs alterngighde paiddnes the v Sath dubaakiarshethition FlovopDcedds 16 4tepkS405.
steps to | oosen the laundry: This permits the laundry to be evenly spread
inside thg dpashisnthd MRsaA0r 59 raRRANGRLRY {iPiheSRRart M kbR diPDtions in
quick steps tb loosen the laundry. This permits the laundry to be evenly spread inside the _
washing tub 30 in preparation for spin-drying rotation.
In the above description, rinsing is performed as “stored-water rinsing” whereby
15 - rinsing is performed with rinsing water stored in the waslﬁng tub 30. It is, however, also
possible to perform rinsing as “supplied-water rinsing” whereby rinsing is performed while
- C fresh water is kept being supplied, or as “shower rinsing” whereby, while the washing tub 30
is rotated at low speed, water is spr'éyed from the water ft_:ed .port 53 onto the laundry. |
Next, w*ith reference to the flow chart shown in Fig. 6, the operations performed in the
20  spin-drying process will be described. Tirst, in step S501, the water drain valve 68 is opened.
The washing water inside-the washing tub 307 is drained through the water drainage space 66.
During the spin-drying process, the water drain valve 68 remains open.

When most of the washing water contained in the laundry has been drained, the clutch

mechanism 42 and the brake mechanism 43 are switched. The clutch mechanism 42 and the



In the above description, rinsing is perfornmed as "stored-water rinsing"
whereby 15 rinsing is performed with rinsing water stored in the washing
tub 30. It is, however, also possible to performrinsing as :

~ "supplied-water rinsing" whereby rinsimgis perforned while .-' fresh
water is kept being supplied, or as "shower rinsing" whereby, while the
washi ng | : rel I aye r .\nat er
feed por%&g%ﬁ%ﬁ}tldﬁstnﬁlgg ?‘Iéaﬁbdﬁf %/Witﬁ%ll\egg'tso% ?%ggthevgéfglrc Q%C%%f%}’g[ (Igﬁjregtft %n\s/véng tér & o
shown in Fig.. 6, t operations perfarnmed in.the, 20 spin:-dryin [oCcess -
w1 e tieatiipied TR RBR- Y S8 pltEn ¢ it i Bk gk o8
opened. The washing water . inside the washing tub 30 is drained through
t he wat e?0 gerrrEgeinsgaing re@tion DuFhawplsater Sppttagajanggvith beawshing fied 3t er
~drain val ve 68 renmains open. Wen nost of the washing water contained in
t he | aundry has theenshingiubetl) rdthes at highhypedte ciirahiadny 42 pagsced hieto hhakeerior
mechani sm 43 are swi tched. The clutch nechanism 42 and the -16- brake

mechani s grdan R RSV AVbL BB Sehskih 261930 8 akthifigdl fdiee. draiva] 1RE vakhiak v
same time as the draining. The notor 41 now rotates the spin-drying

spindle 44, . h ' S .- ' I.on e
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rotates at high speed, the. laundry. is pressed_onto the interior . ,
it cunt e PerPERRT | A b rim e ee FBhes AL Retpried do 4 eRgral, Wi,
the washing water contained in the |aundry collects on the interior
surface spwelassleseibad eardian, ith woding water #réed ypepHiyge cotrifigral ey nges alange,
ince the washing tub 30 is so tapered as to gradually wi den upward as

~ descr i bethedatetibesurfabt of tha vishiggwalh 80. a¥hed thepeashing wdier resctes ifeugakr érdrafe
rises along the interior surface of the washing tub 30. Wen the washing

wat erjor e \@sshingaubBRSS isehghiged trbhigh e SRR BolebB1 30A fikt lehFing HfechiaindRks
through the drain holes 31. After leaving the drain holes 31, the

washi n t j i i i Mat
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the wat elintterlil(g' s%(lgfacg— QF Bie \;[Vf!&gr %S% P the bottom of the water tub 20. Then, the washing

water is discharged out of the cabinet 10 via the water drain pipe 61 and the water drain hose
60 connected thereto.
15 In the operation flow shown in Fig. 6, first spin-drying is performed at relatively low

speed in step S502, and then spin-drying is performed at high speed in step S503. After step

8503; the operation flow proceeds to step S504. In step 8504, the supply of electric power

10 the motor 4lis stopped, and the terminating operatim;é are performed.
The washing machine 1 is provided with an ion elution unit 100. The ion elution unit
20 100 is provided in the middle of the main water feed pipé 52a, speciﬁcﬁlly between the main
water feed valve 50a and the detergent chamber 54. Depending on the specifications of the
actual product, the ion elution unit 100 may be provided in the middle of the sub water feed

pipe 52b, specifically between the 50b and the treatment agent chamber 55. Hereinafter,

with reference to Figs. 7 to 15, the structure and function of the ion elution unit 100 and the



wat er i s discharged out of the cabinet 10 via the water drain pipe 61 and
‘the water drain hose 60 connected thereto. 15 In the operation flow
shown in-Fig. 6, first spin-drying is perfornmed at relatively |ow speed
in step S502, ‘and then spin-drying is pgrforned at high speed in step
S503. After step S503, the operation flow proceeds to step 5504. In step

5504, t h?olg ﬂgjgelé% gﬁen%llo%%]ﬁerdi o%t%?%'éhiaé %?%@%S\Ia [fgﬁﬁrbe%]esérﬁ)ea:[ opped, and the

term nating ons are perrorne I'ng machine 1 is provided
“with anion elutiop uniy 100, The ion elution unit 20 100.i s, provi.ded.in
the mddle of Heiel A fisEheRaGy SHUBAEIEYS shBring: & Bt prbeq e of 06 e n

wat er feed val ve 50a and the detergent chanber 54. Dependi ng on the

speci f i catutionanidfl0@.Hee. Tkaingp hprigunid sectional View tedreef avd Higis a vabcalagctivaal
provided in the mddle of the sub water feed pipe 52b, specifically

bet ween tvieev.S0theaiod dhinéont nwiatioBritas agexst 1dbHadioheed 55 .anHemdatiref tnaterial wadhhas
reference to Figs. 7 to 15, the structure and function of the ion elution
uni t 500 saitfeticRsinlditicdre! 8r hibbet, aYishe W BluBH AR Al (DM RewNBSINIRE, HERE N N |
wi |l be described. Figs. 7 and 8 are schematic sectional views show ng a
first emodiipaleal hiG d 80 ofhblBR 1 & d08neFba al B9 Nl 140044
sectional Vvi'ew thereof an i g. a vertical séctional view e’1ron
elution unit 100 ha case formed of an insul ating terial ,such as
5 synt het'g meerhaped; dlectones 183 a3 S ingesh biwllet Bhotihrt = uoeddersvas
wat er i nfl ow {)ort 111 at ~one end thereof and a water outflow port 112 at
t he ot hernterval fromraaeh othesi dEha ¢lectrdles 113 and 114weregormed ehapsthl.eiueb @p sidess,

143/ and 114 are arranged parallel to and at a predeternined interval
f r om eackoppdnoor.zirkh thaeyiekls modasodsitRataxdrt b dn@merélbalnefftcof a nmetal , such
as silver, ~copper, or zinc, that yields netal ions that exert an

anti merobi al T@kf@edtroddd 1Thear X4 hRJES oh%%lﬂadhér%éf,a;regaecﬁtelfgﬁoﬁaéé with
t hereof, respectively provided with termnals 115 and 116. eally, the

el ectr 00Gerdrhrin@ff5 41 6°T Fadhly, thi ReRiiad N3%8H3hd nhiRalPES are integrally formed,

and so are the electrode 114 and the terminal 116. Where this is impossible, the joints
between the electrodes and the terminals and the parts of the terminals located inside the case
110 are coated with synthetic.resin so as to be out of contactlwith water and thus free from
15 electrolytic corrosion. The terminals 115 and 116 protrude out of the case 110, and are

connected to the drive circutt provided in the control section 80.

Inside the case 110, water flows parallel to the length direction of the electrodes 113
and 114. | With w.at;:r present inside the cése 110, when a predetermined x:oltage is applied
betw_een the electrodes 113 and 114, from whichever of the electrodes 113 and 114 is on the

20 positive side, metal ions of the ion of which those electrodes are formed are eluted. The
electrodes 113 and 114 are, 'for example, silver plates each'fngasuﬂng 2 cm wide, 5 cm long,
and 1 mm thick, and are arranged at an interval of 5 mm from each other. Where silver

electrodes are used, at whichever of them is on the positive side, the reaction Ag > Agh+¢

. . . . + .
occurs, eluting silver ions Ag™ into water.



and so are the electrode 114 and the termnal 116. Were this is

i npossible, the joints between the electrodes and the termnals and the
parts of the termnals |ocated inside the case 110 are coated with
synthetic resin so as to be out of contggt with water and thus free from
15 electrolytic corrosion. The termnals 115 and 116 protrude out of the
case 110, and-jar t h r.i I it | [N t C ol
ection B0 | G e R ANEL Sl Gridipliihie ThY Shiel RO R (e B e
directio f the electraodes 11 nd 114. Wth er esent inside the
case. 110 TPl GRaaat df 6N SaE 1ie PAYHR Ba U NS e CeTouBet iifes
113 and 114, from whi chever of the el ectrodes 113 and 114 is on the 20
posi ti ve isrepsinglydpwl towarssthe fowndrepmrpidst whi ch t hose el ectrodes are forned
are eluted. The electrodes 113 and 114 are, for exanple, silver plates
each neasuri n@ig 9cahowisdee dbve nirdanR0 ofathd idn mimibhnak,108ndAattansforman @22l sat
an interval of 5 nmfromeach other. Were silver electrodes are used,

at whischeygdecRli th ReMnhcially NEriMA& EleMEic YodRr 12080 KBACIIVANtEAG oitadd theted?-
occurs, eluting silver ions Ag+ into water. - .18 To prevent water from

remai ni ng .i NGind Q _aft h 0 i f I .
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so that it js,,increasingly.lowta d the downst 1side. Fig. 9 shows
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5 connected to comerci al lﬁl distributed electric power 121 to step down
he vol t agestatigipliage, cirquite]24. 10 the cppstant podags eFrgilinkdf, wotonsiget, cureat seyut
ol'tage of the transformer 122 is rectified by a full-wave rectifier -
circuit 123,s eomedted.t HEne congtahtduestni aitanital 25arstparitesvbittanagdedrpda drige nsédint
voltage circuit 124. To the constant voltage circuit 124, a constant

curreqs qispCwhich wab beSdeseitACiare, isTAIXagOMmSt dth & Wonehkt GirfemtliifreshedtivkOof
operates that an electrode drive circuit 10 150, which will be déescribed

later, 19,3h0@%S iRdedbibibethoRRR BedMcublE A5 citdufaSBect | ve of

Tq the commercially distributed electric power 121, a rectifying diode 126 is

connected in parallel with the transformer 122,. The output voltage of the rectifying diode

126 ié smoothed by a capacitor 127, is then regulated into a constant voltage by a constant

15 wvoltage circuit 128, and is then fed to a miérocomputer 130. The microcomputer 130

controls the starting of a triac 129 that is connected between one end of the primary coil of the

transformer 122 and the commercially distributed electric power 121.
The electrode drive circuit 150 is l;uilt with NPN-type transistors Q1 to Q4, dioaes D1
and D2, and resistors R1 to R7, and these are interconnected as shown in the figure. The
20 transistor Q1 and the diode D1 together form a photocoupler 151, and the transistor Q2 and
the diode D2 together form a photocoupler 152. That is, the diodes D1 and D2 are
photodiodes, and the transistors Q1 and Q2 are phototransistors.
When the microcomputer 130 feeds a high-level voltage to a line L1 and a low~levei

voltage (or a zero voltage) to a line L2, the diode D2 turns on, and accordingly the transistor -



variations in the resistance across the el ectrode drive circuit 150. To
the comercially distributed electric power 121, a rectifying diode 126
is connected in parallel with the transformer 122,. The output voltage
of 'the rectifying diode 126 is-snnothqg_by a capacitor 127, is then . -
regul ated into a constant voltage by a Constant 15 voltage circuit 128,
and is then fed to m .cr oconput 130. - The m croconputer 130, co | s
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primary coil_ of the transformer 122 and the commercially distributed
el ect ri cangdiwbrand thus thenkase pethetggasigr Qids biapedy Fausipphisdrapistor Ofjte furn on.
NPN-type transistors QL to 4, diodes DI and D2, and resistors Rl to R7,
and t hese ar eOn hecthemimad) sdceathe slimlenD] ts ofiethe itgosigor Phas ofDand ansrdbgly
QL and the diode D1 together form a photocoupler 151, and the transistor
Q@ and t{e theder 04 00el HEr Mmomm saRkhatasemPiels £o4 thihRkitive-sideh@edicages
D1 and D2 are photodi odes, and the transistors QL and are
phot ot r apsi st n: ' NI gh-l.apue : ,
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the diode D2 turns on,, and accordingly the transistor -19- @ turns on.
SR 3ot

When t hePYSHR§SPs BF PEysiu SR &M f1 ows through the resistors
R3, R4, and R7, and thus the base of the transistor B is_biased,
causi ng t hi s Whengi airgpt ieapsditimongl the iop alWwngimie0hiarmne ditesien {012 Wrode
D1 is off, the transistor QL is off, and accordingly the transistor 4
al so i s the, wheretshibs eddcaibde 143 ourthe posifivovse fin dlig.tSheeps iff, impudiickesuch as.
['ectrode 5 113 to the negative-side el ectrode 114. Thus, within the ion

etuti on gMitimyREsentBilvadter UPSsitih the Gsthd sfVRaleURIhatRcRsRAUARS tBE A8EhWE bide.
negative ions. Wien a current is passed through the ion elution unit 100
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the electrode drive circuit 150 is so configured that it can be oiaerated also with the polarities
of the electrodes reversed.
To reverse the polarities of the electrodes, the microcomputer 130 switches its control
15 so as to reverse the voltages fed to the lines L1 and 1.2 so that a current flows in the opposite
direction between the electrodes 113 and 114. Now, the iransistors Q1 and Q4 are on, and
C the transistors Q2 and Q3 are off. The microcomputer 130 incorporates a counter function,
and pe;'forms this switching every time a predetermined count ;s reached.
If, as a result of a variation in the resistance across the electrode drive circuitr 150, in
20 particular in the resistances of the. electrodes 113 and 114, the current flowing between the
electrodes decreases or a similar situation occurs, the constant current circuit 125 raises the
output voltage thereof to prevent a decrease in the current.  However, as the accumulated use

fime Increases, the water treatment umt 100 ultimately reaches the end of the useful life

thereof. When this happens, it is no longer possible to prevent a decrease in the current even



10 Moreover, the chloride and sulfide of the ingredient netal of the

el ectrodes formon the surface thereof. This degrades the performance of
the ion elution unit 100. To prevent this, the electrode drive circuit
150 is so configured that it can be opesgted also with the polarities of
the el ectrodes reversed. To reverse the polarities of the el ectrodes, the

m cr oconput er. 130, S\ its . econtr as to r verse he, vo es
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direction between the el ectrodes 113 and 114. No the transistors QL a
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i ncorporates a counter function, and perforns this switching every tine
a predet dongentmedbanustiab areeyehéyy. raising ts cutpueyaltageos! tievcanstant cureithcirdvt
resi stance across the electrode drive circuit 150, in 20 particular in
t he resi 9pances of the el ectrodes 113 and 114, the current flow ng
between the electrodes decreases or a simlar situation occurs, the
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prevent a decrease in the ‘current. However, as the accunul ated use tlne
i ncreases h er trea t. uni 0] nma ches .
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prevent a decrease in the ent_ even -20- SWi tchl g to.an el ectr,
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el ectrodes by reversing their polarities or by keeping themat particular
\p}gl,lan t i eyrrewrlewel, ftangetecteilrhy o vamcuisdeitctinpmespen Aycuresint deigetidreciowitpLi0
wol't age of the constant current circuit 125. 5 To cope with this, in the
circuit uyodes adithe waskenndetetitng miazant Theowfogndtiohwhan th&minirﬂlmt}fe@d&siblhm
and 114 of the ion elution unit 100 is nonitored by nonitoring the
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the m ninum perm ssible current level, it is detected by a current

detecti n%1ﬁ%§tot1’3’n§§f51r Q@%&‘EH&P t @i s%fn {oc&@ﬁer 163 to the microcomputer 130.

The microcomputer 130 then drives, via a line L3, an alert indicating means 131 to make it
give out a pfedetermined warning indication. The alert indicating means 131 is provided in
the operation/display section 81 or the control section 80.

15 Moreover, to cope with a fault such as a short circuit within the electrode drive circuit

150, a current detecting means is provided for detecting that the current has become higher

\or than the maximum permissible current level. On the basis of the output of this current
detecting means, the microt:omputer 130 drives the alert indicating means 131. ‘.A current
detection circuit 161 serves as the current detecting means. Likewise, when the output

20 voltage of the constanf current circuit 125 becomes lower than a predetermined minimum
level, a voltage detection circuit 162 detects it, and the microcomputer 130 drives the alert_
indicating meaﬁs 131.

Fig. 10 is a flow chart showing the sequence for eluting and adding metal ions. The

sequence shown in Fig. 10 is executed in the stage of step S401 (feed water) or step S403



serves as the current detecting neans. The information that the m ninum
~perm ssible 10 current |evel has been detected is fed from a photodi ode
D3 included in a photocoupler 163 via a phototransistor- b included in
t he same photocoupler 163 to the mcracgmputer 130. The mi croconputer
130 then drives, via a line L3, an alert indicating neans 131 to nake it
gi ve out 1 £ N i. i i -erg iqdi I a
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section 80.. 15 Mbreover, 10 .coO it fault sych as.a shart circuit. .
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provided for detecting that the current has becone higher than the
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current detecting nmeans, the mcroconputer 130 drives the alert
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current detecting neans. Likew se, when the output 20 voltage of the
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| evel, a voltage detecCtion circuit 162 detects it, and the m croconputer
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shown in Fig. 10 js execyted in, the stage. of. step,S401 (feed warer) or
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' Fig. 5. Specifically, when the rinsing is started, then, in step 5411,

het her apltagstbetrergnitheoplegrodesd & apbhld josthatdpaeeidhe metal of wbichdheymye formed
hecki ng may be performed earlier. If "addition of netal ions" is '
sel ect ed aret ¢inted gito Skd Bater.onThp enmdnt dimt flomisdretreebrothe teheetrogesria i dretdowpdnay
section 81, then the operation 5 flow proceeds to step S412; if not, the
oper at( OIThk hayérREMERBEShE MnelAlapnsI4 Ikl thichigh HIRPwEKL Peed B STBALD m@ﬁ@ﬂﬁﬁ%ﬁfﬂ
val ve 50a is opened so that water is fed to the ion elution unit 100 at
a predetgpm ned flow rate. Sinmultaneously, the drive circuit 120 applies
a

When a pfedetermined amount of water containing metal ions has been added and the
~ concentration of the metal ions in the rinsing water is judgéd to have reached a predetermined -
level, the application of the voltage to the electrodes 113 and 114 is stopped, and, when wﬁter
15 is fed to the set water Ievel,-th'e main feed valve 50a is closed.

Next, in step S413, the rinsing water is agitated to promote contact between the

laundry and the metal ions. The agitation is continued for a predetermined period of time.

" Next, in step S414, whether or not additiSn of a treatment agent is selected is checked.
This checking mﬁy be performed earlier; for example, it may be performed at the same time

20 as the checking, in step S411, of whether or not addition of metal ions is selected. If
“addition of a treatment agent” is selected through selection operation performed on the
operation/display section 81, then the operation flow proceeds to step S415; if not, the

operation flow proceeds to step S405. In step S405, the pulsator 33 is rotated alternately in

the forward and reverse directions in quick steps to make the laundry loose so that the laundry



vol t age between the el ectrodes 113 and 114 so that ions of the netal of
which they are forned are eluted into the water. The current that flows
between the electrodes is a direct current. 10 The water containing the
nmetal ions is fed through the water feegh port 53 into the washing tub
30. When a predeterm ned anount of water containing netal ions has been

added ang. ¢t ( . i i i, N & 3 i water is
Fludged t5 Fhed FRIERE A, Baste LS OTR a8 g LB % e
voltage to the electrodes 113 and 114.is_stopped,,and, . when.water, .15 i s
fed to the sefn ety @#Eg’etg&s%bf"v ger eidnvafhéeegla?/éfl ‘5’51%‘650 ﬁ?t Bﬁag%éﬁﬂ?asﬁﬁ‘;(fh,m‘ilgr]?
step 8413, the rinsing water is _agitated to pronpte contact between the .
| aundry Hidreafaentpeant ogwartmeneo hef e tvass feed pyshe-nuld @ tregiment agent has been
predeterm ned period of time. Next, in step 5414, whether or not -

addi t i onpof inatht treatmmeh agen) enmphgmsel Fgtivs, hlong vatkihd waltri fedcimbe Kiengashing
be perfornmed earlier; for exanple, it may be perforned at the sane tine

20 as &t heulch@elolsh thesiph@P5PA1L,is abt boREd e GhtitenUvendtidd Bl tedatiiBitadgent
ions is selected. If "addition of a treatnent agent” is selected through
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t he operati ow proceeds"to ste ation

proceeds to ste 05..1n ste 405, the pulsator, 33 is rotated .
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the laundry | oose so that the |laundry -22- is spread evenly inside the

shi ng RSB COReVReIVALET iSpoRsH 189 the Hpaiment 22sRtRoPHATMeAt 3x-ep S415, the

b water feed valve 50b is opened so that water is passed through the
treat nent ageWhanonpradetemrinedamorint tof avapet(enffifienttopente th8siphén 87 to watknasmt
agent has been put in the treatnent agent conpartnment 55, it is, along
wi t h tthe siaberor nid) hastheed peured o tg theatrbént 3Qeiit RoMYaitmMERES 55 thehyab waler fbdd

is not before the water |evel inside the treatnent agent conpartnment 55
reaches g;Ree@etieebard thahainyt Bat ddtmgsf Waknhe., ofe SIRRARA piRfkRied ORI
the treatment agent, is performed automatically irrespective of whether or not a treatment
agent is put in the treatment agent compartment 55 so leng as adding of a treatment agent is
.Sélé(.:t.ed-,., e e
15 Next, in step S416, the rinsing water is agitated to promote contact between the
laundry and the treatment agent. The agitation is continued for a predetermined period of
time, and then the operation flow proceeds to step S405.
Acco;ding to the sequence described above, it is a predetem;ined period of time after
the metal ions are added to the rinsing water that the treatment agent is added to the rinsing
20  water. If the metal ions and the treatment agent (softening agent) are simultaneously added
to the rinsing water, the metal ions react with the ingredients of the softening agent, reéulting
in a diminished antimicrobial effect. By contrast, according to the sequence described above,

it is after the metal ions have sufficiently attached to the laundry that the treatment agent is

added. This prevents the metal ions from reacting with the ingredients of the treatment agent,



makes it possible to keep a liquid treatment agent in the treatnent agent
conpartnent 55 until the tinme conmes when water is poured into the

t r eat ment agent conpartnment 55. Wien a predeternined anount of water
(sufficient to cause the siphon 57 to wayk as a 10 siphon, or nore) has
been poured into the treatnent agent conpartnment 55, the sub mater feed
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autonatically rrespectiy er at eatnent is put,in
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is selected. 15 Next, in step S416, the rinsing vvater is agitated to
pronot e edditiercto slaemeenpet.isdlver-eapper @Alcafn@mct tiec tioeatanpie. afjbvst jonFlelted from
agitation is continued for a predeterm ned period of tine, and then the
oper at i ofsilvedeleptrods edispet torstehpeSA0m a Agper dedngdt tariditnsSiedseland fees arzidked
above, it is a predetermned period of time after the nmetal ions are
added st OelE&?ode' A&hng %Eﬁéntteﬂﬂml&gﬁlal bf 3Rl 28RBE 'szlv@fj&ﬁ?)ef 9116 ermits
rinsing 20 water. If the nmetal 1ons and the treatnent age sof t ni ng
agent) ar. Itaneous he r water, the netal i ons
react w flﬁvefﬁlé F?P&F%WP%L‘%%G% t%aﬁ afnf;%uﬁg Yn%“'“‘%é? resul ting in a
di m ni shed antim crobi al effect. contr a,ccor_dj- ng to the sequence
descri bed abo%ver IPRS 1§ POFHINE 19Te ry’r%t“é?lteﬁ @H@drﬁdwegﬁwgﬁf@mq and {heriarg
to the laundry that the treatnment agent is added. This prevents the

tal i osidvel iam are alettinieghnkttiacted dyilaenderi ePnce wiver toas aittedt edatndagahey are
?293- and thus hel ps | eave the antimcrobial effect exerted by the netal
i ons on thetricailnt@ralizdie ritiamakds thbisitvertidie ledsdiidetyobagact Wattamhe chlbdidariens
formed is selected fromanong, in addition to silver, copper,
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silver el'ectrode, "copper ions eluted froma copper ‘el ectrode, and zinc
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time before adding the treatment agent. Accordingly, after the silver ions are added,

agitation is performed for 5 minutes or more. After the addition of the treatment agent, it
suffices to perform agitation for about three minutes.
15 The metal ions are fed into the washing tub 30 through the main feed pipe 52a and

then through the detergent compartment 54. The treatment agent is fed into the washing tub

30 through the treatment agent compartment 55. Thus, the route by way of which the metal

ions are added to the rinsing watéf is separate from the route by way of which ;[he treatr;ent

agent is added to the rinsing water. This prevents the metal ions from passing through the

20 route through which the treatment agent is added to the rinsing water, thus prevents them

from making .contact' with the treatment agent remaining on the route, and thus prevents them
from forming compounds thf:rewith and losing their antimicrobial effect. |

Moreover, according to the sequence described abox}e, the addition of the metal ions

and the addition of the treatment agent are each accompanied by the agitation of the rinsing



silver and copper ions to be eluted sinultaneously therefrom Silver ions.
are positiveions. In water, laundry is negatively charged, and therefore
silver ions are electrically attracted by laundry. Once silver ions
attach to laundry, they are electricaldy.neutralized. This nmakes the
silver ions less likely to react with the chloride ions 10 (negative
ions) co . ne te g t
tims for ERG o gafub 82 TE0 Aty hREHEPLRRGAIRY s § ol balpERe
necessar¥ wait for a certain period of tine before addi ng the
treat men “ﬁa@ht Accordingly, after the silver ions are added, agitation
is performed for 5 mnutes or nore. After the addition of the treatnent
agent, it suffcreding ® phe posetabiveriare fofseat dewrrdry t Wit eefiertiva estimicobitie
metal ions are fed into the washing tub 30 through the nmain feed pipe 52a
and. t hematidenobigthetadoton ef metd nscihopashing niachihe 1Tk eperiedtumdat thagemtitions
- fed into the washing tub 30 through the treatnent agent conpartnent 55.
Thus, &t h@edPt®bdlywWay of which the netal ions are added to the rinsing
water is separate fromthe route by way of which the treatnment agent is
added to the rinsing water. This prevents the netal ions from passing
t hrough the 20 route through which the treatnent agent is added to the
rinsing gus prevents them from nmaking contact with the treatnent
agent re Oﬁﬁﬁﬁn the route, and thus prevents them from forning
conpounds therewi th and losing their antimcrobial effect. Moreover,
cording to f{The fisdgorditien adales forbel qurdine of misial s t Thnqesntithef methions isns
‘the addition of the treatnent agent are each acconpani ed by the
agi t at i omnale cohenankumsiengith Zde amoatt ef ladhidiys dnghe @swt diatt dfhike watldhg peosss'
and the treatment agent attach to all parts of the laundry. According to
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treatment by the action of netal ions, the washi ng machine 1 is operated

under theg ?ﬂﬁﬁhﬁ $r4Rd as a result of the laundry amount sensing, the amount of water fed into the
washing tub 30 in the washing and rinsing processes is determined. Then, metal ions are

eluted in a quantity proportional to the thus determined amount of water.
The table in Fig. 11 shows examples of experiments in which silver ions were eluted

15 in such a way as to-fulfill condition ! above. The set amount of rinsing water was varied in

the following three steps: 23 L, 35 L, and 46 L. The quantity of electricity (current

multiplied by the duration of voltage application) that is passed between the electrodes 113
' and 114 was made proportional to the set amount of rihsing water. As a result, with any of
the different set amounts of rinsing water, the concentration of silver ions was 90 ppb. This
- 20 indicates that a quantity of silver ions that is proportional to the set amount of water was’
eluted. The set amount of water is determined based on the amount of laundry, and hence
the quantity of silver ions eluted can be said to be commensurate with the amount of laundry.

In this way, when a large amount of laundry 1s dealt with, by increasing the quantity of metal

ions, it is possible to obtain an antimicrobial effect comparable to that obtained when a small



5 described below. <Condition 1> The first condition relates to the
quantity of netal ions. The quantity of netal ions is nade comensurate
with the anpunt of |aundry. In the flow chart of the washing process 10
shown in - Fig. 4, in step S308, |aundry.zmmunt sensing is perfornmed. Based
on the anount of |aundry grasped as a result of the |aundry anount

sensi ng, mﬁ@&t%ﬁ?&ﬂﬂ&%’qg et &infed into the washing tub 30 in the washing

and rinsing processes Is determ ned. Then, netal ions are eluted in a

gquantity propprtional, to tF hus._dget ermi ned amount of water. The.tabl
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15 in such a way as to fulfill condition 1 above. The set anmount of
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46 L. The quantity of electricity (current nmultiplied by the duration of
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was made proportional to the set anmount of rinsing water. As a result,
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concentration of 'silver ions was 90 ppb. This 20 indicates that a
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anount of laundry is dealt with, by increasing the quantity of netal

i ons, it megl pnsgiddedto wateheINMEBTITHR it the amornt afflpwndy.c ohivae atsl atherovaysat
pt'ai ned when a small -25- anmpount of laundry is dealt with. In a case

wher e, f oradhieyhdéhie daagreddyasambiintdesarisidibglowt.he set -anmount of water. is
varied in nore than three steps, the anount of electricity that is
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many steps. By adjusting one or both of the current and
him or herself determines the amount of laundry by measuring it with scales or by the eye,
and then determines, according to the thus determined amount of laundry, the amount of
electricity that is passed between the electrodes 113 and 114. For example, the user is
permitted to select an appropriate choice among several different weight classes to determine

15 the amount of electricity.

According to a third method, the amount of electricity that is passed between the

electrodes 113 and 114 is determined based on the maximum capacity (the upper limit of the

amount of laundry i‘c‘hat can be washed) of the washing machine 1, and thz- thus determined

amoﬁnt of electricity is applied .in all cases. The maximum capacity is specific to each

20  washing maéhine model. Thus, eluting 2 quantity of metal ions commensurate wifh the

maximum capacity 1s nothing other than making the quantity of metal ions commensurate
with the amount of laundry with the maximum capaéity regarded as an invariable parameier.

By this method, a quantity of metal ions commensurate with the maximum capacity is

supplied in all cases. This helps prevent the quantity of supplied metal ions from becoming



5 the voltage application duration, the amount of electricity can be

adj usted easily. The nethod descri bed above whereby the quantity of netal
ions eluted is adjusted based on the sensed anobunt of |aundry is one way
(first method) of making the quantity ojs_metal ions added to water
commensurate with the anmount of |aundry. There are other ways to achieve
t he sar’reto%ncrlﬁaﬂa% V\l'!elmlll (tJ)Ie thg%r%%rul tboefq Qf&:o\g’einlgn@grgs {ngeitg@gteotoaanse%o(%rﬁg laundry
met hod, Mt &ad ¢f Fe ying on Paunary Aol tsensing, e dser ~ himor
hersel f determ nes the anmount of | aundry. by asuri it with scales or
by t he eﬁ@?unta?ﬁﬁﬁllﬂ%‘érﬂnd’éﬁlaé‘ﬂrﬁ{q?%?e@&@ﬁﬁl }éi“g‘&c‘{‘{gs 1 tSFg1 6% det er ni ned anount
of laundry, the anount of electricity that is passed between the

el ectrodes 113 and 114. For exanple, the user is permtted to select an
appropriate choice anong several different weight classes to determ ne

15 t he arwwnditioh 2el ectricity. According to a third nethod, the amount of
electricity that is passed between the electrodes 113 and 114 is

det er i ned baggd s@nll RendBXh RIS APAE e (S aLRREhe cbchtfiord BemeBIRMAL
of laundry that can be washed) of the Washing nmachine 1, and the thus

capact ty Shee R SeReEhs Bl St Val G BB 1B b Bopal BN o0 O G RF WP

gquantity of tal, ions comensurate with the naximum capacity i s nothing
ot her théﬁ@%gsﬂﬁﬁn%he quantity of netal ions commensurate with the
anount of laundry with the maxi num capacity regarded as an invariabl e

par amet er . By Thhitablerist Higd 12 sheisexdmplené! empermenismerioomerbiossimdy thewiffent athe
Bxi num capacity is supplied in all cases. This hel ps prevent the

quant i t y tdf sibepiohicetcsiatbn bots dtifclobabeffeeg - Pe edpetinfeiBl wera perdomesibyt
of the anmpbunt of |aundry being underestinmated due to an error in |laundry

2gﬁ31;—0t f%ﬁﬁl‘g@ﬁ uflhg b vRRRAE HhRARR! aRPASW LABEi il a‘iﬁ%ﬂe_@&orﬁﬁt PAotNRaL¥i8de as
evaluated after drying was evaluated according to JIS (Japanese Industrial Standards) L1902
(directed to the testing of the antimicrobial propeﬁies of textile products). A standard cloth
was contaminated ﬁith Staphyloéocci aurel so that the initial number of bacteria was 1.2 x
10° / ml, and, after a 18-hour culture, the number of bacteria was measured again. The result

15 was 1.9x 10" /ml. 8 kg of laundry was rinsed in water with a silver ion concentration of 50

ppb for 10 minutes, was then spin-dried and dried, and then a similar experiment was

performed. The number of remaining bacteria was 2.4 x 10° / ml. The antimicrobial
N . N
efficacy value (the difference in the increase or decrease in the number of bacteria as
calculated in logarithmic terms relative to the standard cloth) was 0.9. This value needs to
20 be 2.0 or more to be recognized as satisfactorily antimicrobial and deodorant. Thus, rinsing
8 kg of laundry in water with a silver ion concentration of 50 ppb does not yield a significant
antirﬁicrobial effect.

Next, 8 kg of laundry was contaminated with Staphylococci aurei so that the initial

number of bacteria was 1.2 x 10° / ml, was then rinsed for 10 minutes in water with a silver



5 The second condition relates to the type of netal and the concentration
of netal ions. Silver is selected as the netal, and water with a silver
ion concentration of 50 ppb or nore is wused for rinsing. The table in
Fig. 12 shows exanpl es of experinents pgrfornmed to study the effect of
the silver ion concentration on the antimcrobial effect. The experinents

were perfor . 10.act ual | Si ng. a_.washin chi.ne, and how .

At or §51 Arceigd S63F bE i i BT anL ML RS e BP P eipo s
was eval uated according to JIS (Japanese |Industrial $tandards) L1902
(di r ect e@cifymede B uAPehfoft IKEI2HHEYG FReleBbivEs PPopeilt i/edl.of Thé paiimicrobial
products). A standard cloth was contam nated with Staphyl ococci aurei so
t hat t heeffiviaty sdluewabérus@f9,adicatingathwiathe laviddry widmalle sdtisfaaidhly afiiicrebial
18- hour culture, the nunber of bacteria was neasured again. The result 15

was 1.9 Xnd@éodordt. ‘Bhdtds Oith AUAREY iokPSonchMER™ni dT IRLLTONIE] iBisSpds¥iBle 100N
concentration of 50 ppb for 10 minutes, was then spin-dried and dri ed,

and t hken i m i r of remaining
pact e a Gk Gh8 n GRaNY R R Rnp ShoRlofRia sl MERE U2 L (the
difference in_the increase or chrease in the nunber of bact.eri abﬁg
cal cul at ed i nTPERHr CFAMEE ¢ BE nRIVER|19R | SPBCTY AL <0PaRigs the AnbmHsrobias e,
This value needs to 20 be 2.0 or nore _to be recogni zed as satisfactorily
ant i mi cr ebtoadlinglyd Hlovigweramdth tpieuligh i silypnpn @okentration duvehtsr, Whemdaumdrnist h
a silver ion concentration of 50 ppb does not yield a significant
ntim cr dbied)| sibfef éctvisitliexdepodtddgomfthd amfateyoivde boandgn Matoeghvexidation and
t aphyl ococci aurei so that the initial nunber of bacteria was 1.2 x 105
Im, wagylthefod, ithS 8shosREd difveithiht SPack NOMAGRS bIMEE BrathsTnl MENaumddy. TIRB, in
concentration of 90 ppb, was then spin-dried and dried, and then a
siml j Tk i ni:ng- '
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2.5 x 1 hé antimcro cacy val ue was thu: ;
i ndi cati g, &Q%ic%o@%lhg%%gﬁyofﬁﬁnﬂygde satisfactorily antim crobi al |

Performing rinsing repeatedly using water with a silver ion concentration of 900 ppb

gave the following results. With rinsing performed three times, no change was observed in
the appéa:rance of laundry. With rinsing performed five times, however, the reflectivity of
15 laundry as measured after drying in the sun was 3 % lower than before rinsing. This degrée
of lowering in reflectivity is difficult to recognize with the eye. However, lowering of
reflectivity may become recognizable in white articles of laundry, in which lowering of
reﬂe(:ﬁvity (blackening) is inherently easy to recognize, and ;n articles 0f laundry that are not
necessarily white but in which lowering of reflectivity has occurred accumulatively due fo
20 repeated washing. Thus, the practical upper limit of the silver ion concentration is believed
to be about 900 ppb.
The control performed to obtain a silver ion concentration of 50 ppb or more may be

performed with the value of 50 ppb set as the lower limit targeted by the control. To allow

for measurement errors, however, a certain margin may be secured with respect to the



and deodorant. That is, with a silver ion concentration of 50 to 100 ppb,
it is possible to 5 nake | aundry necessarily and sufficiently

antim crobial and deodorant. Further increasing the silver ion
concentration enhances the antim crobiajgeffect accordingly. However,
with too high a silver ion concentration in water, when |aundry is

dried, ur%a%d b SLRARPOF i SEAR LRE Ifaﬁfa%%@t fRSob AR tar %;f@a%g&gh

OX|dat|on furation, p05|ted ver £arns bl ack,

bl ack st ns 0 Thus in 10 practlcal terns, there exi sts an
upper | i BS“?ﬁﬁmg%ﬁa PBH concentration in the water used in the
antinicroblal treatnent of laundry. Performng rinsing repeatedly using
water with a silver ion concentration of 900 ppb gave the follow ng
results. Wth rinsing perfornmed three tines, no change was observed in

-t he appe&afanditionB>| aundry. Wth rinsing perforned five tines, however,
the reflectivity of 15 laundry as neasured after drying in the sun was 3

% | ower than kgt ekied comEiingreldb o #RATERionOfor VWS Landddynis k@pl BCEdnvdct Yviths
difficult to recognlze with the eye. However, |owering of reflect|V|ty

may beco | a
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articles of |au t hat .are not.. necessari | in.which | vvelng
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Thus, the practical upper limt of the silver ion concentration is
b levedffﬂﬂ‘é’[@%@f@l@@ut 900 ppb. The control perforned to obtain a silver
n’ concentration of 50 ppb or nmore may be performed with the val ue of
50 ppb set as ThhéeHloingrigl 13vintd thagyehed Figy 14 skbow eramplks ofleaxpatiments pedformed
measurenent errors, however, a certain margin may be secured with respect

to the - Zﬁ'stdd?rtﬁe'feﬁéctv@ﬂ the. d@ﬁﬁﬁi for aathitly Jauntin & RépRGH iceslacaneth piahaizakide

to set the lower limt targeted by the control at about 51 to 55 ppb
rinsing water on the antimicrobial effect. Laundry was kept dipped in rinsing water with a
silver 1on concentration of 90 ppb, and then the antimicrobial efficacy value was determined.
When the dip duration was five minutes or more, an antimicrobial efficacy value sufficiently
high to be recognized as exerting an antimicrobial effect was obtained. When the dip

15 duration was four minutes, the antimicrobial efficacy value was 1.7, indicating that no

recognizable antimicrobial or deodorant effect was obtained.

<Condition 4>
The fourth condition relates to how laundry is kept in contact with water with a silver
20 ion concentration of 50 ppb or higher. At an early stage of contact, an agitation process is
performed that lasts for a predetermined period of time, ar_ld then a standstill process is
performed that lasts for the same predetermined period of time.
Fig. 15 is a flow chart showing a modified version of the sequence for adding metal

ions shown in Fig. 10, the modification being the addition thereto of the standstill process just



<Condition 3> 5 The third condition relates to the duration for which
| aundry is kept in contact with water with a silver ion concentration of
50 ppb or nore. The operation programis so set that laundry is kept
di pped in water with a silver ion concemtration of 50 ppb or nore for
five mnutes or nore. The table in Fig. 13 and the graph in Fig. 14 show
exanpl es_of.. experi : ornmed 10 to dy.the.effect .of the duration
For nhi cRepuiary ARE g s8Rt ho? s 7L SndSub R i€bortoHistdh b
the antipgicrobjal. effect.. Laundry was kept dipped in - rjnsing water with a
i ver | SO o SRaHRADE GHSIBE ST Aot ¢ PHEORIE PhIAERD TaF o FEs)
val ue was determ ned. Wen the dip duration was five mnutes or nore, an
ant i m crobhainsegiwatetcyitly gl silzersighfooaeertign oh5¢ippk or Bwre Godbisicassd SQppb to
exerting an antimcrobial effect was obtained. Wien the dip 15 duration
was fourl(d ppheand il thetlanidry claidabatef fieclepy stilll foe avwalilel . Here,ntesatiengpt
that no recognizable antimcrobial or deodorant effect was obtained.
<Condit i gekedariliept B&Técﬂy%ﬁﬂdbﬁt'ﬂ@gﬁl%t&t $PmhP bB %\Je_alswg filofh i8R0 tithe to
cont act th watefr wth a silver 0 ion concentration of 50 ppb or
hi gher . ' early st f ng ac i i on process is perfornmed
@ésep]&g? g B%G%r (B4 A achitd gtéggeggregg s@?hﬁfe&wg

i e, aﬁ% then a standstill

that |as erm ne
process is perforned that |asts_for, the same, predetermn ned period of
tine. Fig. 155TEeT0R a a@ﬁ%rkvﬁf @ﬁéwrﬂav SVEFIHIN eIV B ﬁvq@%l@cr fhe etfidi e
for adding netal ions shown in Fig. 10, the nodification being the -
ddi t i oncarti@ingthemod mavéngseranedst Thus, frsb egitating (yeter-spghat sBvariionrepreadfto gvery he
gitation process in step 5413, a standstill process is performed instep

S430. Spewhéd cfladuydryr pamiteghavailesr joas agiattathet $ho hhalry @ves wizartherwadr is

laundry is kept in contact wth rinsing water with a silver ion

concapt I fetNePkep? il POB P ivalBigerof kivek drs 16 88&h 189auRiPy f0a still-standing state in
this way, it is possible to minimize the damage to the laundry. Here, in steps S413 and S430

altogether, laundry is kept in contact with water with a silver ion concentration of 50 ppb or

more (in this case, 50 ppb to 100 ppb) for five minutes or longer.

15 <Condition 5>
The fifth condition relates to the infensity of agitation. When laundry is dipped in
and agitated together with water with a silver ion concentration of 50 ppb or more, the
intensity of agitation is adjusted according to thg amount of laundry.
When a large amount of laundry is dealt with, the pulsator 33 is rotated at an increased
20 rotation rate and for a longer period of time. When a small amount of laundry is dealt with,
the pulsator 33 is rotated at a reduced rotation rate and for a shorter period of time. In this
way, it is possible to produce in the lanndry and rinsing water a current of which the intensity
is always higher than a certain level irrespective of the amount of laundry. Thus, it is

possible to spread silver ions to every corner of laundry.



100 ppb), and then the laundry and water are kept still for a while.

Here, these are not 5 necessarily kept perfectly still, but the pul sator
33 may be noved slowly fromtinme to time to keep the user aware that a
washi ng procedure is still underway. Si{yer ions are absorbed by | aundry

over time irrespective of whether the water that contains themis noving

or not.  Thus, t t I read f

coi nerof |auﬁa?§lﬁ%%sa% 34 E&b“éﬁlaéé*rfesﬁaﬁa?@%ﬁa@f A RS
when t he maé 0 ther ter ﬂfﬁ still. By malting for silver ions to
attach t 6T WHHFV’ Q¥Wﬁq m%?%ﬂ state in this way, it is possible
to mnimze the danage to the |laundry. Here, in steps S413 and S430

al t oget her, | dushotld Pe urdssstopd thasriha embarinenin of thonprchens isvaniien spesifically
concentration of 50 ppb or nore (in this case, 50 ppb to 100 ppb) for
five m ndeesibed aboveges notlibtess@edth hindrihdscophef thef priasemo diehii@nin alyak8s ahd)
the intensity of agitation. Wien laundry is dipped in and agitated

t oget ker iMdflemeiitly he bibsdntShierion] @ancABEER A GHsi 00 @ﬁat%ﬁlsrap@pwaw%ﬁhm
the intensity of agitation |s adj usted accor di ng to the anount of

| aundry. ﬂ%/éh%%taof(l%}?ee&g%egp&g laundry is dealt with, the pulsator 33 is

rotated a nin atlon rate and for alonger period of

time. When a snal | t .of aund deal .t with, ul sat
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this way, it is possible to produce in the laundry and rinsing water a

fu[ rent ofatesheech valie SPremdribe (wateri isedpord\p3; Hi ghe be tarransedl aamthgranbetepen the
[ respective of the anount of laundry. Thus, it is possible to spread

'SI | ver i @nsndctiorpipeyslcardnthe vedted Bead goyt. 53- 3(1“haﬁsnﬁi thaybs plactd ob thie spsticad
above may be fulfilled at least singly and preferably in a conbination

of asigranideqf thdWhteAfecB9RB0e. Pldcidphie ich desanaar f@m@@ﬂieh@ktrédaﬁ side of the
enbodi ments of the present invention specifically
water feed valve 50 permits the ion elution unit 100 to be kept dipped in water all the nme
This prevents the sea}ing member from drying and deteriorating and thereby causing watgr'
leakage. |
The ion elution unit 100 may be placed outside the cabinet 10. For example, the ion
15  elution unit 100 may be built in the form of a replaceable cartridge so as to be, for example,
screwed into the connection pipe 51, with the water feed hose connected to the cartridge.
w Regardless of whether or not it is built in the form of a replaceable cartridge or not,
placing the "ion elution unit 1 outside the cabinet 10 peﬁnits the i'_on elution unit 100 to be
replaced without opening a door provided in a part of the washing machine 1 or removing a
20 panel thereof. This ensures easy maintenance. Moreover, the replacement can be
performed withqut touching electrically charged components inside the washing machine 1.
This ensures safety.

When the ion elution unit 100 is placed outside the cabinet 10 as described above, a -

‘cable extending from the drive circuit 120 is connected thereto through a water-resistant



~described above are not intended to limt the scope of the present
invention in any way, and, 5 in_inplenenting the present invention, many
nodi fications and variations are possible within the spirit of the '
present i nvention. For exanple, the iamgjelution unit 100 may be arranged
el sewhere than between the water feed valve 50 and the water feed port

53, It Q&oﬁ&%@ﬁ@?ﬁeaﬂﬂy%ﬁéﬁ uﬁﬁtl‘b%e@ 08{‘ QRGO RLPe f%gf;ﬂgéb)?

wat er fe port It may be p ace on the upstréam

the water, feed val on el ution n.t he stream
i de of HAGRE pavE: Pmge g SrEg E@‘? R ey gt B, olfitid Bhen,Rion BigtpG b
kept di pﬁqu in vvater aII the time. This prevents the sealing menber from
dryi ng aMe iadrisen withelesticapded Femebhatiear;si Metatively, 1 maxbyéuvenuth glgetric
elution unit 100 maybe pl aced outside the cabinet 10. For exanple, the
ion 15 powdr generaid by 0 hydyevkie pmwdrt genarating dpparancef havingpl hydraidice turbine
cartridge so as to be, for exanple, screwed into the connection pipe 51,
wi t h sheam@ioed if @edioasrehe aippEied @@teér0 the cartridge. Regardl ess of

whether or not it is built in the formof a replaceable cartridge or not,

4 placing t he%% for ‘b'l'.lttiioﬂ rhrﬁ'{'ilé() éma\%’iaﬁ AR Eé‘ﬁn%ﬁﬁéﬂ%ﬁge&‘)prl?&{c?‘t& Z)é&]ilﬂﬁteia@l@

elution unit ace out openlng a door provid

part of the wa .hl i ne . anel thereof Thi s
ensures B48IPO ?%ﬁ%ﬁ%%oaﬂﬁ @5@%Pteﬁ 3“%@%? tan be perforned
wi t hout touching electrically charged conmponents inside the washing

hine 1. THisBodddg Né@e@fﬁﬂélﬂ}at thepnapsenh i veipnaling apphicefinn not ool ig V\Eﬁsh’éléd
ot.si de the cabinet 10 as descri bed above, a cable extending fromthe
drive ci nzuhinesl@0thesfulontentted titgee kige dhda hneadgaﬂt svithainethe regshicgliraertt de3dribed
connector so that the ion elution unit 100 is fed with an electric
current . afde, beafiall@y®k of washing machines including those having a horizontal drum (of the

tumbler type), those having a slanted drum, those that can be shared as a dryer, and those

having two tubs.

Industrial applicability
15 As described above, accord'ing to the present invention, in a washing machine that

uses water after adding to the water metal ions that exert an antimicrobial effect, the quantity

of metal ions is adjusted to be commensurate with the amount of laundry. Thus, even a large
amount of laundry can be made stﬁcienﬂy antimicrobial. ~This construction is very sui}fable
for a washing machine structure that is given a low water-to-laﬁndry ratio and that is designed
20 to be capable of handling a high maximum load. Moreover, a metal that when ionized exerts
an antimicrobial effect is formed into electrodes, and metal ions eluted from the electrodes
when a voltage is applied therebetween are used. Thus, a necessary quantity of metal ions

can be obtained on the spot. Moreover, silver is selected as the metal, and water with a

silver ion concentration of 50 ppb or more is used. Thus, it is possible to make laundry



el ectric power fromthe drive circuit 120, however, can be omtted when
the ion elution unit 100 is driven with electricity fed froma battery.
Alternatively, it maybe driven with electric power generated by a
hydraul i c power generating apparatus hay ng a hydraulic turbine 5
arranged in the flow of the supplied water. The ion elution unit 100 may
be sol d as..an jndependen roduct .t r te the Jjncorporatiaon.therepf
"t o appF FEHERLY B HE O Fa SRS BB WHE SR BN DO ROt Rat
t he present i-nvention find application not only in washing machines of
the ful | s#gborkiginc @W@}"autiqfédt- hel e Belge dwithegj qnhangs thp dnkesess dAlmedf using a
described 10 above, but in all types of washing nachines including those
havi ng awaslting andchlinedrspetifioflly Hbatt ofidnbendiypehe lyzose bhvlatigesa aaliatiteetby
drum those that can be shared as a dryer, and those having two tubs.

| ndust ri abniAB@ks ©ahe bha¥cekRerAof HRSEHd laéipRYe, according to the present
invention, in a washing nmachi ne that uses water after adding to the

wat er .netal ions that exert an antim crobial effect, the quantity of
metal ions is adjusted to be commensurate with the anount of |aundry.
Thus, even a large anount of |aundry can be made sufficiently
antimcrobial: This construction is very suitable for a washing machi ne
structure that is given a low water-to-laundry ratio and that is designed
20 to be capabl e of 'handling a high maxi rum | oad. Mreover, a netal that
when ionized exerts an antimcrobial effect is fornmed into el ectrodes,
?ng netal ions eluted fromthe el ectrodes when a voltage is applied
herebetween are used. Thus, a necessary quantity of netal ions can be
obtai ned on the spot. Mreover, silver is selected as the netal, and
water with a silver ion concentration of 50 ppb or nore is used. Thus,
it is possible to make laundry -32- sufficiently antimcrobial even under
high load, |ow water-to-lraundry ratio conditions, and to




*surely obtain a deodorant effect. This hel ps further enhance the inherent
aimof using a washing machi ne, specifically that of enhancing the

hygi ene of cl othes, and thereby contiibutes to the enhancenment of
hygiene in civil life. 5 -33- CLAAMS 1. A washing machi ne that has

el ectrodes fornmed of a netal that when ionized exerts an anti m crobi al
effect, that adds to water netal i@]‘%}%\qﬁvi ng an anti m crobial effect
that are eluted fromthe electrode en a voltage is applied

t her ebet ween, and that uses the water with quantity of nmetal ions therein
so adjusted as to be comensurate with anount of |aundry, wherein the
quantity of netal ions eluted is adjusted by varying anmount of

el ectricityl (cufrwasthizgameelpné ed by vol tage application duration) passed
bet ween the el ectrodes. 2. The washing machine of claim1, wherein the
metal is sithathas dedrodesidrined of @ metx nice mthea trred axen@tue entirvicsetial @ffe&) ppb
or nore. 3. The washing nmachi ne of claim2, wherein the silver ion

concentrati eyt iaddMet Rhtet SneBtiod! haxdhdPRD afitenibRibidiTrect that IRE1MRE HddY the
machi ne of claim?2, wherein the silver ion concentration in water i s set

at 50. Qﬁ@tr&&s%%n%%itagéis aﬁﬁ?@d"@l@ﬁ:‘b&%egﬁcﬂhne of one of claims 2 to 4,
0] progr |

wher ei n ‘an operati on s so set that the laundry is kept in

contact wt he ter cont.aining.the,af grenmentjoned concentration of

silver i Onst[]?aﬁ')rusW 3@6 AV RGE evgl%'brquﬁ&tﬂtg_ of Metal®ions. thetem so° a justed as A
commensurate with amount of laundry,

wherein the quantity of metal ions eluted is adjusted by varying amount of electricity

(current multiplied by voltage application duration) passed between the electrodes.

2. The washing machine of claim 1,
wherein the metal is silver, and a silver ion concentration in water is set at 50 ppb or

more.

3. The washing machine of claim 2,

wherein the silver ion concentration in water is set at 50 ppb to 100 ppb.

4. The washing machine of claim 2,

wherein the silver ion concentration in water is set at 50 ppb to 900 ppb.

5. The washing machine of one of claims 2 to 4,
wherein an operation program is so set that the laundry is kept in contact with the

water containing the aforementioned concentration of silver ions for five minutes or more.



-~ 34- 6. The washi ng machine of one of claims 2 to 4, wherein, when the

wat er contai ning the aforenenti oned cg%lcentrati on of netal ions is nade
to make contact with laundry, first, al" an initial stage of contact, an
agitation process is perfornmed that lasts for a predeterm ned period of

time, and then, imediately thereafter, a standstill process is
performed that | ! : jod of time. 7. The washi ng
machi ne of gshe oﬁ%tgﬁ%%s%g%ﬂ#%ﬁ%?&%g?g@%{n&’%{lol‘féj | aundry i s di pped and

agitated in_the.water containing.the, af.orenenti gned concentyratjon of
metal i ons, Wiy BF “arCaniing tedfrneniprsd coperigtion ol Drbliwes iy

| aundry. 8. A washing nachine that has electrodes fornmed of a netal that
when i dpadede ke contagiivith lquptiey GBitaat 2BfiRidal stage ¢fAONHEH #1281 IHEANRTORRSE A
ions having an antimcrobial effect that are eluted fromthe electrodes
when a pedbinaggiethislasisgbr e ¢redetarmbedvpessind odriung, land thee smittediaiely drergafieh a
quantity of netal ions therein so adjusted as to be comensurate with

anmount sedhdstaldesss isheloeinsd thae 1sasht Hgredeteimingd partddisiasnan el ectrode
drive circuit that drives the electrodes and a constant current circuit

that feeds a constant current between the electrodes irrespective of
variation in resistance between the el ectrode, and wherein the quantity

of netal io el uted is. adj usted £yd n unt of electricity
(current rrulnltsi pl ﬁlé‘&%aﬁﬁ%‘#aa%lé’eé%%ﬁ?%g?l. lgﬁsg%jﬁrq;ti on) passed between the
el ectrodes. 9. The hi ng machine of claim@8, -35- wherein the anmount of
el ectricity WhSTGjy il IS Bt mﬂ?ﬂg&a@dom ttHe ®@ifst sonfaining the

aforementioned concentration of metal ions, intensity of agitation is adjusted according to

amount of laundry.

8. A washing machine

that has electrodes formed of a metal that when ionized exerts an antimicrobial effect,

that adds to water metal ions having an antimicrobial effect that are eluted from the
electrodes when a voltage is applied therebetween, and

that uses the water with quantity of metal ions therein so adjusted as to be
commensurate with amount of laundry,

wherein the washing machine includes an clectrode drive circuit that drives the
electrodes and a constant current circuit that feeds a constant current between the ¢clectrodes
irrespective of variation in resistance between the electrode, and

wherein the quantity of metal ions eluted is adjusted by varying amount of electricity

(current multiplied by voltage application duration) passed between the electrodes.

9, The washing machine of claim 8§,



current circuit is so varied as to keep constant a current passed between
the el ectrodes, by varying voltage aggl ication duration. 10. A washing
machi ne that has el ectrodes forned of”a netal that when ionized exerts an

anti m crobi glyegdif 86 amohitedr ALdRcitPisdiRl, TRl ani RRSutNRNIaBY offhe constant

antimcrobial effect that are elut'ed fromthe electrodes when a voltage
is appl] t A I I

| one.  5ufiEn ESE 3 R3RRna 0% KOR el b Bt Blestd ROSRUTTAY Lot
wherein the ctg%ntita/l. o{. méta. ions is made commensurate with anmount of
suppl i €Y Rt eree PRI PR nachi ne that has el ectrodes formed of a
nmetal that when ionized exerts an antim crobial effect, and that adds to
wat er netal ions having an antimcrobial effect that are eluted fromthe
el ectrodes when a voltage is applied therebetween, wherein there are
provi ded an 18l ectA sdshinlg inachiogércuit that drives the el ectrodes and a
constant current circuit that feeds a constant current between the

g: ggt : gggs ithdt dapeletitatRs WrmeddTiadhdtANhtwHeAIbEF&NGR 0 &h WBEMidrblEal effect,
| that adds to water metal ions having an antimicrobial effect that are eluted from the
electrodes when a voltage is applied therebetween, and
that uses the water with quantity of metal ions therein so adjusted as to be
commensurate with amount of laundry,

wherein the quantity of metal ions is made commensurate with amount of supplied

water.

11. A washing machine

that has clectrodes formed of a metal that when ionized exerts an antimicrobial effect,
and

that adds to water metal ions having an antimicrobial effect that are eluted from the
electrodes when a voltage is applied therebetween,

wherein there are provided an electrode drive circuit that drives the electrodes and a
constant current circuit that feeds a constant current between the electrodes irrespective of

variation in resistance between the electrode.



